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M LI TARY SPECI FI CATI ON
MANUALS, | NTERACTI VE ELECTRONI C TECHNI CAL: GENERAL CONTENT,
STYLE, FORMAT, AND USER-| NTERACTI ON REQUI REMENTS

This specification is approved for use by all Departnents and Agencies
of the Departnment of Defense.

1. SCOPE.

1.1 Scope. This specification contains comon requirenents for the
general content, style, format, and user interaction features which

are required for Interactive Electronic Technical Manuals (IETM. These
|ETMs are to be in digital formand are designed for interactive display
to the mmi ntenance technician or system opepator end user by neans of

a conputer controlled Electronic Display System (EDS). This

speci fication

provi des requirements governing the creation of IETMs and the

devel opnent

of | ETM presentation software

1.2 Paragraphs with [inmted applicability. This specification contains
par agr aphs and specific requirements which are not applicable to al
Services. Such paragraphs or requirenments are prefixed to indicate

the Services to which they pertain: (A for Arny; (N) for Navy; (M

for Marines; and (F) for Air Force.

1.3 Introduction to the specification. The renmai nder of Section 1 of
this document is included to provide an introduction to the requirenents
contained in Section 3 and a general description of the intended use

of this docunment in the procurenment of the emerging | ETM products.

The binding requirenments of this specification are contained only in
Sections 3, 4 and 5. The range of |ETMs for which general requirenents
are described in this specification covers the nmintenance, diagnostic,
training, systemoperation, parts information, and installation
functions

which are required to achieve and maintain full operational capability
of a specific weapon systemor other mlitary equipnent. This

speci fication

can be applied to all |evels of nmintenance.

1.4 Interaction of the IETM and the EDS. An | ETM nust be constructed
in such a way as to ensure that it is fully conpatible with the
operating

and presentation software of an EDS, and nust be presented on such a

di spl ay device before any actual use, testing, or evaluation of
operationa

suitability can take place (i.e., using the Governnment specified device
which will be used by the end user to display the IETM. 1In this sense
an | ETM does not exist without its correspondi ng EDS and accordingly,
each formatting and user interaction requirement cited in this



speci fication
shoul d have a counterpart in the software section of any EDS
speci fication.

1.5 Use of this specification. This specification is intended to be
cited in a procurenent in which the Governnment acquires specific | ETMs
to support some |ogistics support function (e.g., maintenance, training,
or system operations) for a weapon systemor other nilitary equi pment.
This specification describes the general requirenents the author of
the | ETM nmust follow concerning the creation and sel ecti on of genera
content, style, format and user interaction features of the | ETM
However,

this specification is intended to be inplenmented in conbination with
the specific inplenentation style guides and detail ed requirenents
speci fications of individual end itemI|ETMs (e.g., an [ETMfor a
specific

functional area or a specific weapon system). These docunents in turn
reference this specification for the general |ETMrequirenents which
are common to the differing functional end item | ETMs. This

speci fication

is not a conplete end item specification in itself.

1.6 Types of requirenents covered by this specification. This
speci fication

covers general requirenents for IETMs in four categories which are
out | i ned

bel ow and presented in the mmjor paragraphs of Section 3.

1.6.1 Ceneral content requirenents. This specification defines genera
content requirements common to IETMs in 3.1, 3.2, and portions of 3.6.
3.1 applies specifically to the standard revi sable data base itens

speci fied

in ML-D 87269 which, in turn, are used to create the |ETM 3.2 applies
to all 1ETMs whether or not they used ML-D-87269 to specify the source
data base. 3.6 includes content requirenments which are peculiar to
certain subsets of IETMs such as troubl eshooting | ETMs or proceduralized
mai nt enance i nstructions. Content statenents applying to the |ETM are
be classified into two types:

a. Those applicable to construction of the | ETM such as those
dealing with the ETM technical structure and those required
to support use of a particular IETM (e.g., Help information)

b. Those applicable to specific technical processes to assure
effective use of the IETMfor the | ogistic support purpose
i nt ended

1.6.1.1 Conmon content requirenments for | ETM structure and supporting
i nformati on. Common content requirenents for I ETM structure require
the incorporation of such features as front (introductory) matter, |ist
of contents, glossary, list of acronyns, statenment of applicability,

| ETM nunber, |ETM date, |ETM edition, and many ot hers.

1.6.1.2 Content requirenments related to technical functions. This



type of requirenment consists of standardized increnents of technica
content needed to ensure that the technical information presented in
support of a given process is conplete, conprehensible, and effective.
Exanpl es are the requirenment that |ocation draw ngs be incorporated

to assist the user in renmove and repl ace operations, or the requirenent
that setup information be incorporated for all systemrelated procedura
information. Simlarly, content requirenents such as the standardi zed
requi renents for parts information will be detail ed under this category.
Most of the requirenents in this category are included in 3.6 of this
speci fication.

1.6.2 Ceneral style requirenents. The style requirenents are presented
in 3.3 of this docunent. The term"style" refers to two categories
or requirenents:

a. The nature of the | anguage structure (granmar and syntax)
used; the vocabulary; and criteria governing technica
term nol ogy, numbers, and abbreviations

b. The presentation related aspects of text, graphics, and
audio information (e.g., graphics design, callout
construction,
and use restrictions on audi o tones)

1.6.3 Ceneral format requirenments. Fornmat requirenents deal with al
aspects of the arrangenent (organization) of text and graphics

i nformation

for screen presentation, and with the sequencing (ordering) of franes
for interactive presentation within an increment of technica

i nformati on.

General format requirenents of the |ETM user interface are contained
in 3.5 of this specification.

1.6.4 Ceneral user interaction requirenments. GCeneral requirenents

for user interaction capabilities required for interactive presentation
of IETMs (requirements which, as noted, must be reflected in the EDS)
are contained in 3.4 and 3.5 of this docunent. The specific functions
defined in these paragraphs are of two types:

a. In 3.4, those user interaction functions needed to contro
a screen display (e.g., windowi ng controls, cursor control
scrolling). (See 3.4, Table I)

b. In 3.5, those user-interaction functions which are required
for the user to interact with the ETM and to obtain

i nformati on
fromit (e.g., HELP, NEXT, BACK). (See 3.5.2.1, Table

1)

2. APPLI CABLE DOCUMENTS.
2.1 CGovernnment docunents.

2.1.1 Specifications, standards and handbooks. The foll ow ng



speci fi

cati ons,

st andards and handbooks forma part of this docunent to the extent

speci fi
herei n.

ed
Unl ess ot herwi se specified,

the issues of these docunents are

those listed in the issue of the Departnent of Defense |ndex of

Speci fi

and Standards (DODI SS) and suppl enment thereto,

(see 6.
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2.1.2 Oher Government docunents, draw ngs and publications. The
fol |l owi ng

ot her CGovernment docunments, drawi ngs and publications forma part of
this specification to the extent specified herein. Unless otherw se
speci fied, the issues of docunents not listed in the DODISS are the
i ssues of the docunment cited in the solicitation (see 6.2).

Depart ment of Defense
DOD 5200. 1-R Informati on Security Program Regul ations

DOD 5220.22-M Industrial Security Mnual for
Saf eguar di ng
Classified
I nf or mati on

(Application for copies should be addressed to the Superintendent of
Docunments, US Governnment Printing O fice, Washi ngton, DC 20402.)

2.2 Non-Governnment publications. The follow ng docunents forma part
of this docunment to the extent specified herein. Unless otherw se
speci fi ed,

the i ssues of the docunents which are Departnment od Defense (DoD)
adopt ed

are those listed in the issue of the DODISS cited in the solicitation.
Unl ess otherw se specified, the issues of docunments not listed in the
DODI SS are the issues of the document cited in the solicitation (see
6.2).

Aerospace I ndustries Association PUBS-119, Publications:

DoD Li ai son Recommendati on for Hazardous Materials
WAr ni ngs
in Techni cal Data

(Application for copies of AlA PUBS-119 docunents shoul d be addressed
to the Aerospace |Industries Association, 1250 Eye Street NW Washi ngton
DC 20005.)

Anerican National Standards Institute Publications:

| SO I EC | S10744 I nformation technol ogy -
Hyper medi a/ Ti me-
based Structuring Language (Hytine)

(Application for copies should be addressed to the Anmerican Nationa
Standards Institute, 1430 Broadway, New York, NY 10018.)

2.3 Oder of precedence. |In the event of a conflict between the text
of this docunent and the references cited herein, the text of this
docunent

t akes precedence. Nothing in this docunent, however, supersedes
appl i cable



| aws and regul ati ons unl ess a specific exenption has been obtai ned.
3. REQUI REMENTS.

3.1 General content requirenents for the | ETM data base. The
Interactive

El ectroni ¢ Technical Manual Data Base (| ETVMDB) shall be constructed
of conposite nodes. These nodes shall conprise the basic units of

i nformation

within the | ETMDB. These conposite nodes shall be conposed of
primtives,

rel ati onships (links) to other pieces of information, and context
attributes

as defined in ML-D87269. The prinmtives of which these conposites
are constructed shall include text, tables, graphics, and dial ogs.

A revi sabl e data base devel oped according to the requirements of this
specification shall conformto the general requirenents |isted herein
and the specific requirenents of ML-D 87269.

3.1.1 Text. Textual information shall consist of alphanuneric data
consisting of letters, words, sentences, paragraphs, nunbers, greek
letters, special characters (symnmbols), etc. Textual information shal
follow the guidelines for style detailed in 3.3 of this specification
Textual information shall contain reference links to other information
or those describing parts or graphics when those |inks are required

to describe the | ETM

3.1.2 Tables. Displayable tables shall be represented as a series

of separate entries, each entry being associated with a specific row
and colum intersection (cell) of a table. Wwen it is necessary to
associate a table entry with another information element or attributes,
the entry (cell) shall refer (through a relationship) to the appropriate
architectural element or prinmtive elenent in the | ETMDB

3.1.3 Graphics. Gaphic information (e.g., draw ngs, illustrations)
shall be hierarchical and consist of logically related groups of graphic
primtives. Gaphics data elenents shall be conposed of a series of
these graphic primtives which are capable of being overlaid on each
other to build a conmplete graphic. These graphics shall be the

i ndi vi dua

obj ects capabl e of being referenced in a node. G aphics shall be
conposed

of information represented in accordance with one of the graphic

st andar ds

i ncluded in ML-STD-1840. Graphics shall include, but not be limted
to, the follow ng types: |ocator diagram functional block di agram
general support graphic, schematic, wiring diagram flow diagram or
graph/chart.

3.1.4 Dialogs. Dialogs shall be formul ated as pronpting questions

whi ch are intended to be presented by the EDS to the user. Dial ogs shal
be devel oped so that they require a user to respond (i.e., enter data)
bef ore any subsequent processing is undertaken. The dialog infornmation
in the | ETMDB shall be forrmulated so that once a dialog is presented



to the user, and answered, certain assertions about the user's

envi ronnent

are able to be made. The information associated with dial ogs shal
permt the presentation systemto provide actions to follow al
conpl et ed

di al ogs. Each of the i medi ately subsequent procedures avail able for
presentation to the user shall be conditional upon one of the possible
answers requested by the pronpt.

3.1.5 Elenment links. Specific information elenents in the data base
whi ch have rel ati onships to other elenments, shall be represented by
linking the information together. These links shall be devel oped to
all ow the user to branch fromthe i mmedi ate technical information to
other related information. The links shall be of two types. The first
type shall provide for a one to one direct relationship between two

pi eces of information. The second type shall provide for relationships
to exist between several pieces of information. The |links shall not

be restricted to any one data type and shall be available for use with
all data el enents.

3.1.5.1 Links to reduce redundancy. Links shall be used to elimnate
redundant i nformation el ements whenever practicable.

3.1.5.2 Location elements. The location elenents used for interna
references and external cross references shall be devel oped to conform
to the location elenment definitions of ISOIEC |IS10744 as specified

by ML-D87269. Oher encoding formats shall not be used.

3.1.6 Context. Context dependent filtering, as defined in ML-D 87269,
shall be used to provide the capability to present the user with only
the information that applies to a specific configuration or situation
This filtering shall be acconplished through the use of precondition
and postconditon el enents. The precondition elenment shall enable the
di spl ay of appropriate information during presentation. The
postcondi tion

el enment shall enable the recording of presentation events for |ater
filtering. The IETMDB shall also contain the additional precondition
properties which are required to be satisfied for the elenent to be
applicable to the current context at presentation tine.

3.2 General content requirenents related to |ETMs. This follow ng

par agr aphs present general content requirenents, both for technica

i nformati on which shall be incorporated as the basic content of an |IETM
and for technical information which shall be incorporated to support

use of a particular ETM The follow ng paragraphs on help i nfornation
and for warnings, cautions, and notes shall relate to all aspects of
the technical function of the | ETM

3.2.1 Help related to technical content. The user shall have access
to additional information relating to the technical content of the | ETM
such as information on the weapon systemitself or assistance in using
one of the special features of the authored procedures for that
parti cul ar

weapon system The help function shall also pernmit the user to access



context sensitive help which applies to the user's current activity
and situation. It shall also permt the user to access descriptive
information to further explain sonme technical point, to define a
specific

term or to provide a fuller explanation of sone process covered very
briefly by the technical information. Help information shall be
avail abl e

for all sections of the | ETM

3.2.1.1 Adnministrative information. Al IETMs shall contain the
fol |l owi ng
admi nistrative information for subsequent user sel ectable display:

a. Identification of the technical manual title, assigned
techni cal manual nunber, and docunent version, as applicable

b. Classification |l evel of the IETM (shall also be presented
upon initial entry to the | ETM by the user)

c. Dat e, baseline date plus date of latest and all previous
changes, if applicable

d. Verification, change, or revision status, as applicable
e. Preparing activity

f. Activity with technical control of the |ETM

g. Activity responsible for configuration managenent of the

equi pnent/ syst em

h. Address for forwardi ng deficiency reports or other
eval uative
coment s

i Met hod of obtaining additional copies and the format of
t hose el ectronic copies

j- Di stribution statenent
k. Export control notice, if applicable

l. Summary of docunments and/or technical manuals that are
referenced in the | ETM but not included in the automatically
accessi ble data available to the IETMat the time it is
used, if applicable

m General notes describing the physical method for identifying
the specific equipnent to which this | ETM applies, the
met hod for identifying the change configuration status of
equi pnrent when not i mmedi ately obvious to a qualified
user, and the relationship of the IETMto the particul ar
equi pnment under nmai nt enance



3.2.1.2 Applicability statenent. The IETM shall contain a highly
accessi bl e

applicability statement which explicitly identifies the specific system
equi pnent, or conponent, to which the IETM applies, as well as identify
the |l evel of mmintenance for which the IETMis intended (i.e.

or gani zat i onal

i nternmedi ate, or depot), if applicable. This information shall be in
addition to the use of any automated feature of the EDS which displays

only that information relating to one particular configuration. |If
the ETM applies only to certain individual nenbers of a class of
equi pnent ,

this fact shall be stated, and rel evant nodel nunbers, serial nunbers,
aircraft tail nunbers, and the like shall be unequivocally stated.

3.2.1.3 Introduction. Al IETMs shall contain information which
expl ai ns

the | ETM purpose and scope (e.g., organizational |evel troubl eshooting
and corrective mai ntenance for a particular systen), content, and

or gani zati on.

This section shall present the range of tasks covered by the | ETM and
rel ate the purpose and scope of the nanual

3.2.1.4 List of contents. The IETM shall contain a list of the
contents

of the IETM and shall provide instructions for direct user access to
each itemat the | owest level cited. |If the IETMis a proceduralized
corrective maintenance |ETM the list of contents shall provide a |ist
of all maintenance tasks included. The list of contents, while

anal ogous

to the table of contents of a paper mamnual, shall base sequencing on
the logic of the logistics support function covered and shall contain
branchi ng as needed. The user shall be given the capability to access
the listed entries directly fromthe list of contents nenu.

3.2.1.5 Howto use "help" information. |In addition to the technica
information related help described in 3.2.1, the user shall be provided
with help information involving the use of the |ETM or the use of the
EDS. This help information shall describe howto use the |ETM e.g.
how to reach (access) specific information and how to enpl oy user

i nteraction

functions. How to use this IETMinformation shall be incorporated as
part of the content information for the | ETM

3.2.1.6 Instructions for interactions with IETMutility functions.

I nformati on shall be provided which describes procedures for all utility
functions included as supplements to the primary functions of the IETM
(e.g., preparation and subni ssion of associated nmi ntenance action
reports;

accurul ati on and subm ssion of the | ETM deficiency reports citing | ETM
errors or problenms in using the ETM ordering of needed parts; work
center nmmintenance managenent; use for on station training; acquisition
of additional |ETM discs).

3.2.1.7 Definitions of acronyns and unusual ternms. A glossary



i ncl udi ng

all acronynms, abbreviations, and unusual termnms shall be incorporated
into the ETM and shall be directly accessible at all times during the
| ETM presentati on.

3.2.2 MWarnings, cautions, and notes. Technical information shall be
suppl enented wi th warnings, cautions, and notes in such a way so as:

to attract the user's attention to practices, procedures, and conditions
which could lead to injury or equipnment damage; to warn the user agai nst
performance of certain hazardous actions; and/or to require specific
steps leading to safe performance of the procedure. Procedures

prescri bed

for the operation and mai ntenance of equi pment shall be consistent with
the safety standards established by the Occupational Safety and Health
Act, Public Law 91-596, and Executive Order 11807. The information

i ncluded in warnings and cautions shall conformto the requirenents

of Appendix A of ML-M38784 to the extent that it is not in conflict
with this specification. Appropriate warnings and cautions shall be

i ncluded when it is inpossible to avoid use of or exposure to hazardous
chemnical s, adverse health factors in the environment, or hazardous

equi pnent .

war ni ngs, cautions, notes, or other information to be highlighted shall

a. Be integrated with the material to which it applies

b. Be apparent to the user as a warning, caution, or note
by including an appropriate graphic cue which includes
items such as icons, labels (e.g. "WARNING, or other visua
cues

c. Contain all necessary information to reduce or alleviate
t he hazard

d. Be easy to read and understand in the work environnent
avail abl e

3.2.2.1 Safety summary. Every |IETM which contains warnings or cautions
shall contain at |east one safety summary conformng to the requirenents
of Appendix A of ML-M38784 as cited above. Wen an | ETM cont ai ns
nmul ti pl e maj or procedures, each of which is intended to be used

i ndependent |y

of the other procedures in the |ETM there shall be a safety summary

for each mmj or procedure.

3.2.2.2 Text of warnings and cautions. The textual information
cont ai ned

in warni ngs and cautions shall be presented in sinple words and in a
strai ghtforward, non-exaggerated manner. The content shall contain

all necessary information needed to reduce or alleviate the hazard

wi t hout

reference to additional information. Warnings and cautions shall not
contain procedural steps other than those dealing with hazard avoi dance
and/or correction. The text of warnings and cautions shall contain

the following information in the order indicated:



a. The specific nature of the hazard

b. The steps to be taken to avoid or mnimze the hazard
C. The | ocation of the source of the hazard
d. The consequences of failing to heed the warning or caution

3.2.2.3 Text of notes. Notes shall be witten in accordance with the
style requirenments defined in this specification. Notes shall be used
to supply needed information that is not a step in the procedure.

I nf or mati on

presented in notes shall be limted to necessary specifics. Required

tol erances and cl earances shall not be given as notes, but shall be

i ncluded in the procedural steps.

3.2.2.4 Placenent of warnings, cautions and notes. Warnings, cautions
and notes shall be logically positioned at the points where they apply
in accordance with the follow ng rules:

a. War ni ngs and cautions shall be directly associated with
and precede in | ogical sequence the text or procedura
step to which they apply.

b. Not es shall either directly precede or directly follow
the applicable text or step depending on the point to
be emphasi zed. However, in the case of a procedural step
a note shall not follow the procedural step to which it
applies.

3.2.3 Danger frommultiple sources. Wen it is possible for one type
of danger to come from any of several sources or one type of danger

to require nore than one renedi al action, the danger may be referred
to once in a single conbined warning.

3.2.4 Health hazard precaution data. Wen hazardous chenicals or other
adverse health factors are present in the environnent or wll appear
during the performance of the procedure, and these health hazards can
not be elinminated, appropriate warning and caution information shal

be included in the technical information. Necessary protective devices
for personnel shall be listed in the initial setup (input conditions)

of the procedure and referred to in the appropriate subtask steps or

war ni ng/ cauti on nessage.

3.2.5 Hazardous material icons. |In constructing warnings and cautions
relating to hazardous substances, icons in the Aerospace Industries
Associ ati on Pubs-119 Publication shall be used when applicable.

3.3 General style requirenents. |ETMs shall be prepared in accordance
with the general style requirenments contained in this paragraph. These
requi renents shall apply both for the | anguage to be used in textua
technical information and for the graphics supplenmenting the textua
portions.



3.3.1 Level of detail. Technical information shall contain all of

the informati on necessary for a user to performthe task involved or

to conmprehend a description. The criteria required to define the
specific

| evel of detail shall be applied as specified by the procuring activity
(see 6.2). The IETM shall not contain unnecessary detail above or bel ow
this level. However, in all cases the IETM shall retain enough

i nformation

to permt the user to performthe docunmented mai ntenance without error
or loss of time due to insufficient information. Unless otherw se
speci fied

by the procuring activity (see 6.2), procedures within steps shall be

i mpl enmented as follows. Wen a general purpose procedure which can

be perfornmed without reference to technical information by a technician
experienced in this procedure (e.g., "Open access panel") is referenced
by a step, the user shall be given the option either to access the
procedure

before continuing with the current task or to bypass the procedure.
When a procedure is peculiar to a task, or involves use of a peculiar

pi ece of equipnment, it shall be included in the procedural data and

not made optional

3.3.2 (A F) Multiple skill level tracks. |If specified by the
procuring

activity (see 6.2), technical information shall be available in each

of two separate and conplete tracks, each representing a differing |eve

of detail: one level for a novice skill level and another for an expert
skill level. The procuring activity shall provide the criteria to

det erm ne

the target skill level for which the expert skill track shall be

devel oped.

The novice level shall contain all information necessary for an

i nexperienced

user to performthe task involved or to conprehend a description. The
expert level shall function as a checklist, presenting only the steps
required to conplete a task or providing a description in broader terns,
requiring a higher |evel of theoretical know edge. Both |evels shal
contain all pertinent warnings and cautions. The expert user shal

be given the ability to access information at the novice |evel but the
novi ce user shall not be given the capability to access infornmation

at the expert level unless otherw se specified by the procuring activity
(see 6.2).

3.3.3 Conprehensibility. To ensure conprehensibility of the | ETM dat a,
the followi ng principles shall be followed in authoring technica
i nformati on:

a. Provi de essential information in descriptive text:

(1) Wat is it (system conponent, etc.)? ldentify specia
or outstanding features.

(2) Wat does it do (what function does it perform?



shal

f.
expl anati ons

I nclude inputs, outputs, interface with other systens;
enphasi ze end results.

(3) How does it performits function? |Include associated
princi pl es of operation.

(4) At what point in an overall system process does it
function? (when does it performits function)?

(5) Wiere is the conponent or part of interest |ocated?

When procedural text is combined with graphics, use the
following rules to abbreviate, so long as the neaning
is not altered or obscured.

(1) Elimnate articles.
(2) Begin sentences with transitive verbs (action verbs).

(3) Use the inperative nood whenever appropriate. The
only tine subjects shall be inplied is when they
are unknown and the passive voice is being used or
when the inperative nmood is being used to give an
i nstruction, order, or commund, in which case the
subj ect shall always be omtted (i.e., inplied).

When it is necessary to indicate tinme, begin sentences
with "when" clauses. Exanple: "Wen power supply voltage
stabilizes..."

Limt paragraphs to a single idea. Linmt sentences to
a single thought; use no conmpound or conpl ex sentences.
Whenever possible, limt words to those that are

short and fam liar to the target audience. Elininate

| ong, conpl ex sentences and paragraphs through the use
of lists. The resulting parallel portions of sentences

be individually listed as foll ows:

The beat frequency oscillator has three conponents:

(1)
(2)
(3)

Sentence length shall not exceed an average of 20 words.
The average paragraph shall not exceed six sentences.

The desired paragraph length is three to four sentences.
Each paragraph shall have a topic entry or sentence.

Al material in the paragraph shall relate to and devel op
the topic sentence.

Except in unusual circunstances, construct steps and



as fully integrated text and graphics nmodul es. Key the
expl anatory text to the graphic.

g. Present descriptive text in a logical order (e.g., in
operational sequence or in signal flow sequence) and include
summary headers for individual paragraphs whenever
needed for clarity.

h. Keep descriptive text consistent in term nology, style,
and format throughout | ETM dat a.

3.3.4 General style requirenents for text. Text for an | ETM shal
be devel oped in accordance with the follow ng style requirenents.

3.3.4.1 Language considerations. Witing shall be factual, specific,
terse, clearly worded, and sinply illustrated, so that a user who has
the required aptitude, training, and experience will understand it.

3.3.4.2 Use of inperative nood. The inperative nood and second person
active voice shall be used in presenting procedural technica

i nstructions

whi ch call for user action.

3.3.4.3 Proper amount of technical information. The |ETM shall provide
all the technical information required by a technician to performthe
task docunented in the IETM It shall not contain any extraneous

mat eri al

not actually needed to performthe docunented task. Additional helpfu
but not required information shall be included only in the form of user
accessi ble HELP (see 3.2.1).

3.3.4.4 Nonenclature. Nonenclature used for nanmes of equipnment item
assenblies, parts, etc., shall be in agreement with the approved
nonencl at ure

list prepared as part of the Logistic Support Analysis Record (LSAR)
or other official maintenance specification, as applicable. Use of
this nomenclature or its substitution with a standard shortened
identifier

(i. e., acronym shall be consistent throughout the entire | ETM and

anong all I ETMs which apply to the weapon system or equi pment invol ved.
If specified by the procuring activity, standard shortened identifiers
shall be substituted at all times when no confusion will result (see
6.2).

3.3.4.4.1 Nonenclature for tools and test equi pnment. Wen a tool
item of test equipnent, item of support equi pnment, part, conponent,
etc., has a comon name in addition to its official nonenclature, the
of ficial nomenclature shall be used in the first occurrence in a task
or procedure. The official nomenclature shall also be used for al
titles,

parts lists, support/test equipnment |ists, consumabl e/ expendable Iists,
and work unit codes. O herw se, the common nanme nay be used in place
of the official name in the | ETM



3.3.4.4.2 Nonenclature for controls and indicators. In procedures

i nvol vi ng

controls and indicators with panel nonenclature, these itens shall be
identified only by the placarding on the panel. Circuit reference
desi gnators

(R105, Cb6, etc.) shall be onmitted unless the reference designator
itself

appears on the panel or if two or nore control s/indicators have

i dentica

panel nomenclature. |f variations of panel or chassis nonenclature
exi st, a conment explaining that the panel nanes are typical and may
vary slightly fromone unit to another shall be included. |n procedures

i nvolving controls and indicators with functional names only (no pane
nanes), these itens shall be identified by functional nane.

3.3.4.5 Abbreviations. Use of abbreviations (including abbreviations
for commn units) shall be held to a nmininum Standard abbreviations
shall be in accordance with ML-STD-12. Each abbreviation shall be
defined in the glossary contained within the | ETM

3.3.4.6 Consistency of units. |ETM data shall be consistent in the
unit of measure used by or associated with the equi pment for which the
| ETM has been devel oped. |f not otherw se specified on the equiprent,

measurenents shall be in U S. standard units (ounces, pounds, gallons,
i nches, feet, knots, niles, etc.). Units of nmeasure shall be used for

a. Tenperature readi ngs as marked on the equipnent. |[|f other
t han Fahrenheit, the equivalent in Fahrenheit shall follow
parenthetically. GCeneral ambient tenperature references,
such as room tenperature, shall be given in degrees
Fahr enhei t.

b. Speed, distance, and neter readings as marked on the

equi pnent .
When the nmetric systemis used on the equi pment, conversion
to U S. standards of measurement shall follow in

par ent heses.
If specified by the procuring activity, conversion of U.S.
standards of nmeasurenment to metric standards of neasurenent
shall follow in parentheses (see 6.2).

c. Switch positions and panel markings exactly as narked
on the equi pment. However, synbols on panel nmarkings,
such as the synbols for "ohn' or "infinity," may be spelled
out in textual references when they cannot be produced
by the presentation system

3.3.4.7 Nunerical expression of tolerances. For all numeric

measur enment

val ues which have tol erances, the optiml value shall be expressed al ong
with the associated tolerances (e.g., 15 q 1.25 VDC, or 15 +4/-2 VDC)

Tol erances shall not be expressed in percentages. All nunerical val ues
shall be given to the nunber of decimal places readable on the

i nstruments



provi ded. For torque neasurement, values shall be used that conform
to the calibration of the tool being used.

3.3.4.8 Vocabulary (permtted words). |If specified by the procuring
activity, words used in the text of the IETMshall be limted to those
contained in permtted word |ists which are specified by the procuring
activity (see 6.2). Words initially used by the |IETM author, and
identified

during the contractor's Quality Assurance (QA) process, which are not
on these lists, shall be elinmnated and replaced with the "permtted"
words, unless the conprehensibility of a given passage requires use

of a "non-permtted" word. |In such a case, the exception shall be
subm tted

to the Governnment for approval of any "non-permitted" word. Terni nol ogy
shall be used consistently throughout the |ETM e.g., the sane word
for a given tool nust be used throughout the | ETM

3.3.5 General style requirenents for graphics. Gaphics for | ETMs
shall be devel oped in accordance with the general style requirenents

of the follow ng paragraphs as they relate to individual graphics or

to associ ations of both graphics and text. The quality requirenents
and level of detail requirenments of these paragraphs shall apply to

the display of the |ETM on the | east capable device (i.e., smallest
screen) which is specified for use with the weapon system or equi pnents
to be supported by the I ETM (see 6.2).

3.3.5.1 Graphic conventions. Displayable graphics shall have a neans
for designating the mininmmsize at which that graphic is capabl e of
bei ng di scerned when physically displayed and whether that graphic is
permtted to be displayed using interactive functions. The requirenents
specified in paragraph 3.3.5 shall be satisfied in any graphic presented
at that mninmum di spl ayabl e size. The particul ar encodi ng standards
shall be that designated in the individual specification of specific

| ETMDB i npl enentati on and the designated presentation system G aphics
not designhated as interactive shall require no manipulation to be viewed
in full detail. Graphics designated as interactive shall allow the

user to either nmanipulate the graphic for better view, or allow the

user to select selectable areas within the graphic.

3.3.5.2 Mnimmsize for graphics. G aphics shall be displayed at
no smaller scale than that required to neet the mini mum di spl ayabl e
si ze whi ch has been designated for each individual graphic.

3.3.5.3 Graphic density. Graphics shall show only that detail which
is needed to support the action being described.

3.3.5.4 Quality of graphics. G aphics shall be prepared to a scale
that ensures that all essential detail is legible. Line wdths shal

be of sufficient density to register sharply and clearly when displ ayed
at the designated m ni num size on an EDS

3.3.5.5 Level of detail in graphics. G aphics shall present only the
equi pnent itens to which the action statenents refer, plus sufficient
surroundings to permt the user to |locate and isolate the hardware item



wi t hout error.

3.3.5.6 Measurenents and tol erances. Nunerical neasurenents and
tol erances

shall be expressed in the same manner as that required for text in
3.3.4.6

and 3.3.4.7.

3.3.5.7 Textual citations of panel nonmenclature. 1In all references

on graphics to controls, control positions, test points, and indicating
devi ces whi ch have panel or chassis nonmencl ature, the nonmencl ature used
in the textual |abel shall be displayed exactly as it appears on the
panel or chassis (e.g., all capitals if used, spacing, and specia
synmbol s).

Nomencl ature shall not be enclosed in quotation marks unl ess required
for clarity. |In procedures involving controls and indicators with
functiona

nanmes only (no panel nanmes), these itens shall be identified by
functiona

nanme. Unl ess ot herw se specified by the procuring activity, al
nonencl at ure

used in graphics shall be identical to the nonmenclature for the
correspondi ng

itemon related text (see 3.3.4.4.2 and 6.2).

3.3.5.8 Angle of view. Gaphics shall be drawn fromthe same genera
angl e of view that the equi pnent presents to the user (for exanple,
during a given step of a procedure). Cutaways and hi dden |ines shal
be used as required in conjunction with details that are accessible
but not visible to the user (i.e., as seen after renoval of an access
cover or after opening a cabinet door) and these views also shall be
drawn fromthe user's orientation. |In situations where the user is
able to view the hardware from nore than one angle, the view which
provi des

the nost pertinent and necessary information in the sinplest fashion
shall be used. An itemor part renmoved fromthe system may be rotated
to show i nportant features; but the axis, direction, and degrees of
rotation shall be indicated in the graphic. Perspective and isonetric
graphics shall be used for a nore realistic view as opposed to

ort hographi c

proj ection, unless the view is head-on.

3.3.5.9 Use of the human figure. Wien it is necessary to illustrate

an operation or procedure, graphics may include a human figure or parts
of the body. Jewelry shall not appear in any graphics. The human figure
shall not obscure details of the equi pment necessary for a conplete
understandi ng of its operation. The human figure shall be clothed as
speci fied by the procuring activity (see 6.2). A cross section of races
and sexes shall be used.

3.3.5.10 Types of graphics. Were required to present nmintenance
procedures or descriptions, an |ETM shall contain graphics to include,
but not be limted to, such types as frontispiece (assenbled view),

i sometric, perspective, and orthogonal



3.3.5.11 Drawi ngs. Wen engineering drawi ngs prepared in accordance
with ML-STD-100 are used as a baseline in the devel opnent of graphics,
unnecessary data which reduce the conprehensibility and clarity of the
graphic shall be removed. Electrical and engi neering diagrans shal

be laid out functionally and shall be in accordance with the

requi renents

of ML-STD 100. Where information nust be presented by neans of a

si gnal

flow chart or circuit diagram such visual aids shall be divided into
discrete units, sinplified, and standardi zed.

3.3.5.12 Schematic and wiring diagrams. Unless otherw se specified
by the procuring activity, wire |lists, schematics, and wi ring diagrans
initially displayed along with an associ ated text pane shall be
sinmplified

to contain only the information referenced by the text with which they
are displayed (see 6.2). However, the technician shall have access

to the entire wire list, schematic, or wiring diagramwhen that ful
graphic is available in the I ETM

3.3.5.13 Functional flow diagrans. Functional flow diagrans shal

be drawn as flowcharts indicating the direction of systeminteraction
The information shall flow fromleft to right and top to bottom on

di agr ans.

The diagrans shall indicate the detail referenced by the acconpanying
text.

3.3.5.14 Locator graphics. Locator graphics shall enable the user
to find the specific hardware itens (e.g., part, switch, control

i ndi cat or,

assenbly, etc.) referred to in the technical information. A |ocator
graphic shall consist of a |labelled graphic together with required
cal | outs.

The | ocator graphic shall show what a particular item|ooks |ike and
illustrate its relationship to its inmediate surroundi ngs on the

har dwar e

illustrated. Locator graphics, when used, shall either be included
as an option for selection by the user, or as an autonated part of the
presentation of procedural or descriptive information.

3.3.5.14.1 Placenment of |ocator graphics. Placenent of |ocator
gr aphi cs
shall be fully integrated with the associated technical information.

a. The individual equipnent itenms (e.g., parts, switches,
controls, indicators, and other itens) shall be shown
i n physical context to the mmjor equi pnent conponents of the
illustrated hardware. The nomencl ature of the major
equi pnent
conmponent shall be shown on the graphic.

b. I ndex nunbers on callouts shall be assigned on the equi pnent
itemlocator graphic either: in clockw se sequence, or



in the sequence that the itemis discussed in the
procedural steps.

c. When reference is made to an illustrated equi pnent item
in a procedural step, the step reference shall be keyed
directly to the rel evant equipnent item (e.g., part,

switch, control, indicator, or other item) by a call out
reference citation fromthe text (e.g., item nane) or

an i ndex nunber and a | eader line pointing to the referenced
item

3.3.5.14.2 Successive |locator graphics. Successive |ocator graphics
may be used in lieu of a single graphic to lead the user systematically
fromthe large, overall view to successively |lower |evel views in a

| ogi cal presentation sequence. Item exploded views shall be used as

| ocat or graphics only where further disassenbly is required.

3.3.5.14.3 Format for locator graphic. The mninumsize of the |ocator
graphics shall provide sufficient resolution to enable the user to

qui ckly

identify the surroundings and the itemto be |located with respect to
the surroundings. A callout shall be used to enphasize the itemto

be | ocat ed.

3.3.5.15 Callouts. Callouts shall be provided to identify specific
features of interest on graphics. Callouts shall consist of |eader lines
(with arrow heads) drawn fromthe index nunber to the equipnment item
The foll owi ng provisions for callouts shall be foll owed:

a. Cal | outs on graphics shall have a | eader |ine connecting
the nunber to the correct point on the graphic.

b. A callout shall only be displayed if it corresponds to
the step currently highlighted in the text area of the
di spl ay.

c. Cal l outs shall be keyed to the steps of a procedure or

i ndi vi dual descriptive statenents.

d. Cal louts and identifier numbers shall not be crowded into
spaces between graphic elements, and shall be clearly
di stingui shabl e fromthe graphic el enments and each

ot her.

e. Leader lines shall be straight rather than angl ed wherever
possi bl e.

f. Leader |ines should not cross graphic lines if an

alternative
i s possible.

g. When straight lines are not possible, the | eader lines
shall have one bend at an angle of 45 degrees. |[If the
| eader line has a 45 degree angle, it shall be drawn with



t he
angl ed end pointing to the graphic. Leader line width
shall be differentiated from graphic |ine width.

h. Use of part nanmes or other graphic elenent identifiers
may be used as a | abels instead of index nunmbers but the
| abel s shall be identical to that used in the
associ ated text.

i Leader lines shall not cross or cone in contact with other
| eader lines nor shall they obscure essential details
on the subject matter graphic.

3.3.5.16 Style requirenents for animated i nformation. The nption
of the animated information shall be easily discernable by the user
and clearly differentiated fromthe background and other static

i nformation

of the overall display.

3.3.6 General style requirenents for audio information. Audio

i nformation

shal | consist of nonverbal auditory tones, or conputer generated or

el ectronically stored speech. \Whenever audio information is utilized,
it shall always be acconpani ed by redundant, visual information in such
a manner that the information presentation is effective when the audio
out put device not available. Audio information shall be presented in
accordance with the requirenents of ML-STD 1472: Audi o Di splays, to
the extent that it is not in conflict with this specification

3.3.6.1 Requirenents for nonverbal auditory tones. The use of
nonver ba

auditory tones shall be limted to applications where its inmediate
discrimnation is not critical to personnel safety or system

per f ormance.

The frequency of nonverbal auditory tones shall be within the range
of 200 to 5000 Hz, preferably between 500 and 3000 Hz. A nonverba
audi o tone shall be of sufficiently lowintensity and duration so as
not to startle listeners, add to overall noise levels, or interfere
with local speech activity.

3.3.6.1.1 Nonverbal auditory tones in conjunction with error nessages
and alerts. |If a nonverbal auditory tone is used in conjunction with
a visually displayed error nessage or alert, it shall consist of a

si ngl e

frequency and shall precede the presentation of the visually displayed
nmessage or alert by no nore than 0.5 seconds.

3.3.6.1.2 Conpatibility with anmbient conditions. A nonverbal auditory
tone shall be conpatible with the anbient conditions in which the IETM
is intended to be used. Nonverbal auditory tones which mnight be

m st aken

for tones commonly found in the work environment shall not be used.

3.3.6.2 Requirenents for conputer-generated or electronically-stored



speech. The use of conputer-generated or electronically stored speech
shall be limted to the presentation of procedural infornmation

3.3.6.2.1 Pronunci ation of abbreviations. Conputer generated or

el ectroni cal

y stored speech shall be encoded to pronounce the entire word an
abbrevi ati on

represents (e.g., for the abbreviation "sec." the word "second" shal

be pronounced). Conputer generated or electronically stored speech
shall be encoded to pronounce the individual |etters of abbreviations
of multi word phrases, without regard to case or punctuation, when that
pronunci ation is in comopn usage (e.g., for the abbreviation "A. D."
(Anno Domi no), the individual letters "a" and "d" shall be pronounced).
When pronunci ation of the individual letters of abbreviations of nmult
word phrases is not in conmon usage, computer generated or

el ectronically

stored speech shall be encoded to pronounce each word the abbreviation
represents (e.g., for the abbreviation "SSE", the words "south south
east" shall be pronounced).

3.3.6.2.2 Pronunciation of acronyns. Any acronym used in the context
of procedural information that either cannot be or typically is not
pronounced as a whol e recogni zabl e word, shall be encoded by the
conput er

speech systemas single letters (e.g., the acronym"APU"' shall be
pronounced:

"A-P-U").

3.3.6.2.3 Pronunci ation of al phanunmeric strings. Any strings of digits
or al phanuneric characters used in the context of procedural information
that typically are not pronounced as an intact unit shall be encoded

as single spoken letters or conbinations of numbers and letters (e.qg.
the reference designator ALA12A9 shall be pronounced: "A one A twelve

A nine;" while the part nunmber 78349015 shall be pronounced: "seven
eight three four nine zero one five").

3.4 General requirenents for conmon user interface. |ETMs and the
associ ated | ETM presentation software of an EDS shall provide the
di spl ay

formatting and user interaction functions described herein. The
required

user interaction functions, which are witten in uppercase throughout
this specification, shall not be required to be enployed as litera

key names on an EDS device, but shall be treated as |ogical or

"virtual"

functions which shall be inplenmented as specified for the particul ar

di splay system For exanple, the cursor novenent and sel ection
functions

can be optionally inplenmented by a nouse, a joystick, a track ball

a light pen, a touch panel, voice conmands, or arrow keys with a

sel ection

key. An OK function can optionally be inplenented as a dedi cated key

| abel ed "enter" or a "soft" function key. This specification identifies
the | ogical user input functions which shall be supported by the display



system without specifying the exact keyboard or hardware requirenents
for the display system Table |I provides a list of the m ninum user
interface virtual functions and general definitions of those functions.
These functions shall be inplemented to pernit the minimmfunctionality
as described bel ow. However, this shall not preclude additiona

det ail ed

requirenents in an | ETM presentati on software specification which wll
further define the functionality.

3.4.1 Conmon user interface conmponents. A common set of user interface
conponents and presentation conventions shall be used to provide a
consi st ent

user interface across all presentation devices. These user interface
conponents and presentation conventions are commopn to nost graphica
user interfaces. The common interface conponents described in this
speci fication shall be inplemented on all of the various types of
presentation

systenms froma |large screen device to a portable small screen device.
The requirenments specified herein shall apply to all types of devices
unl ess specifically noted. The conponents cursor, w ndows, menus,
controls,

di al ogs and optional pointer shall be inplenented as foll ows.

3.4.1.1 Cursor. |If the information on the screen is capable of being
sel ected, the systemshall provide the user with the ability to sel ect
the information with a cursor. The cursor shall designhate the position
on the screen where the input is focused. The cursor shall be visually
and consistently distinguishable fromother information on the display.
Sel ectabl e informati on shall be visually and consistently

di sti ngui shabl e

fromthe cursor and other information on the screen (e.g., by the use
of a border or franme around the sel ectabl e object).

3.4.1.1.1 Selection by cursor. Selecting itens in the client area

by means of the cursor shall require use of the followi ng steps: first
the cursor is positioned on the itemto be selected, then the SELECT
function is used to indicate that this is the desired choice. As the
cursor is positioned on an item that itemshall be highlighted. The

| ETM shal | provide the user with a visual feedback of the selection

Sel ecting an already selected itemshall deselect that item The user
shall be provided with the capability to select a single item a range
of items, or additional noncontiguous itens, including multiple ranges

of items. Once the user is finished, the OK function will end the
sel ection
process and activate the selected itenms. 1In the case in which a user

is required to select only one option, the SELECT function nmay activate
the itemw thout requiring the OK function

3.4.1.1.2 Cursor novenent. Selecting itens on the display screen shal
require the capability to nove or position the cursor on the screen
The cursor shall be capable of being noved from one sel ectabl e piece
of information to another such as fromcell to cell in a table, from
sel ectable word to selectable word in text, or from sel ectabl e object
to selectable object in a graphic. The functions UP, DOAN, LEFT, and



Rl GHT shall enable the user to nove the cursor in the direction

i ndi cat ed.

If a free-form positioning device is not provided, the user shall have
the capability to use the UP, DOWN, LEFT, and RI GHT functions to nmeke

detailed relocations of the cursor. |In this case, the degree of

preci sion

of the cursor control shall be sufficiently fine to allow novenent of

the cursor to any selectable region on the display screen

3.4.1.1.3 Cursor shapes. Each cursor node shall be indicated by the
use of clearly discernable cursor shapes or icons.

3.4.1.1.4 Tab groups. In the event that several sets of selectable
obj ects are displayed, the sets of objects shall be fornmed into fields
called "tab groups". The cursor novenent (and associ ated focus for

any input) shall be constrained to within a single tab group. The TAB
function shall allow a forward sequential novenent of the cursor between
tab groups. The BACK TAB function shall allow a reverse sequentia
nmovenment of the cursor between tab groups. Exanples of tab groups are:

i ndi vidual fill-in-the-blanks, groups of related choices, and dial og
push buttons.

3.4.1.1.5 Pointer. |If the systemprovides a free form positioning

devi ce, such as a nouse, the positioning device shall have a position
designator (or pointer) and a PO NTER SELECT function. The pointer

shall be used in conjunction with the cursor. The pointer shall be

used to rapidly relocate the cursor on the display. The system shal
provi de the capability for the user to nove the cursor and select itens
with the pointer by placing the pointer on the display object and using
t he PO NTER SELECT function to nove the cursor and select the item

3.4.1.2 Wndows. A wi ndow shall be an area of the screen that displays
i nformati on and provides the user with the functional nmeans to
conmuni cat e

with the |ETM The presentation system shall have the capability to
di splay a mnimum of three wi ndows on the screen at one tinme, but only
one wi ndow shall be active at any one tinme. An active w ndow shal

be designated by a highlighted title bar. The system shall provide
the capability to open and cl ose wi ndows. The system shall allow

wi ndows

to be displayed overl appi ng each other, tiled adjacent to each other
and orderly stacked overl appi ng each other with title bars show ng.

If a single window device is specified by the procuring activity, the
| ETM shall restrict the use of nultiple wi ndows, in which case the
entire

di splay screen shall act as if it were the one and only w ndow (see
6.2).

3.4.1.2.1 Wndow presentation. A wi ndow shall be conposed of a m nimum
of a client area, a title bar, a nenu bar, and wi ndow controls. W ndow
controls shall not be required if the system has been specified as a
singl e wi ndow system (see 3.4.1.2). For illustration of the basic

wi ndow

conmponents, see Figures 1 and 2.



3.4.1.2.2 Client area. The client area shall be the portion of the
wi ndow in which the ETM content information is displayed. The client

area shall be contained within the wi ndow frane and shall include one
or nore data panes or view ng areas displaying the text, tables,
gr aphi cs,

etc. of the IETMinformation. The |IETM contents shall be displ ayed
in the client area. (The requirenments for the client area are detailed
in 3.51.)

3.4.1.2.3 Title bar and nmenu bar. The top area of every wi ndow shal
consist of a horizontal title bar and a nmenu bar which, when displayed,
appears inmediately below the title bar. The title bar shall contain
the title of the informati on being displayed. The title shall be

di spl ayed

in all uppercase. The nmenu bar shall appear only at the user's request.
The detailed requirenents for the nmenu bar are contained in 3.4.1.3.
The title bar shall be highlighted when the wi ndow is active. Wen
the single w ndow option is specified by the contract (see 6.2), the
title bar shall be capable of being toggled on and off with a nenu bar
(see 3.4.1.2). In this case, the title bar shall be initially displayed
at the top of the window and the nmenu bar shall replace the title bar
di splay only at the user's request.

3.4.1.2.4 Wndow controls. \Whenever the information to be displ ayed
requires a space larger than the avail abl e wi ndow area, the user shal
be given the capability to mani pul ate the displayed information and/ or
wi ndow using the foll owing window controls (see Figure 2). The need
for this capability shall be mnim zed.

3.4.1.2.4.1 Scroll bars. Vertical and horizontal scroll bars shal

be used to provide the user with the capability to SCROLL UP, SCROLL
DOWN, SCROLL LEFT, and SCROLL RIGHT to manipul ate the displayed

i nformation

(text, graphic, table, etc.). Scroll bars shall appear at the bottom

of the data pane and at the right edge of the data pane with arrow marks
at each corner. Scroll bars shall have the follow ng conmponents; a
scroll region which is the background of the scroll bar and represents

visually the length of the area that the user can scroll; a slider box
whi ch represents the data pane through which the user | ooks at the

di spl ayed

data; and stepper arrows which enable the user to scroll increnmentally

t hrough the display. Wen the user uses a scroll bar to view

i nformati on,

the information shall appear to nmove in the direction opposite to the
movenent of the slider box. For exanple, in a text data pane, if the
slider box of a vertical scroll bar noves up, a text display seens to
nove down as previous lines in the information appear at the top of
the data pane.

3.4.1.2.4.2 Wndow control options. |If specified by the procuring
activity, additional w ndow controls shall be included as descri bed
bel ow (see 6.2).



3.4.1.2.4.2.1 Wndow resize and relocation. The w ndow resize function
shall allow the user to adjust the |ocation and physical display size

of an individual wi ndow. Resizable windows in an | ETM shall be
initially

di spl ayed at the default size indicated for that display in the | ETM

At any tinme during the presentation, the user shall be given the

capability
to alter the size of the active window. The control nechanism for
resi ze

function shall be located inside the wi ndow frame on one or nore of

the corners of the franme. Any wi ndow which is resizable shall have

a distinctive border or consistent indicator which signifies that it

can be resized. Wen a window is resized, the amount of text or graphic
information it contains shall be increased or decreased (e.g. nore of
the graphic is shown when the window is enlarged). It shall not sinply
be rescal ed. When changing the size of the windowis not pernitted,

the resize border shall not be included as one of the wi ndow conmponents.

3.4.1.2.4.2.2 Wndow nenu button. A wi ndow nmenu button shall be

| ocat ed

in the upper left nost corner of the title bar and shall be used to
acti vate the w ndow nenu.

3.4.1.3 Menu system The user shall be given the capability to access
all of the functions available on the systemthrough hard keys, a footer
bar, and/or a nmenu system The nenu system shall consist of a nenu

bar which shall control a hierarchy of pull down nenus and a set of

pop up nenus. The wi ndow nmenu shall provide the standard | ocation for
wi ndow rmanagenent functions.

3.4.1.3.1 Pull down nmenus. Pull down nenus shall be displayed as a
vertical colum of selectable itens. When active, titles on the nenu
bar of available pull down nmenus shall always be visible to the user

3.4.1.3.2 Pop up nenus. Pop up nmenus shall be displayed as vertica
colums of selectable itens. Pop up nenus shall appear adjacent to the
selectable item (if the selectable item has a nmenu associated with it).

3.4.1.3.3 Cascading nmenus. Cascadi ng menus or subnenus shall be used
to add detail to pull down and pop up nenus. Cascadi ng nenus shal
provide a tree |ike structure for organizing information, thus
simplifying

the presentation of conplex lists. Activating a cascadi ng nmenu shal

be acconplished by using the SELECT function within the subnenu. |f
the sel ected function has any subfunctions, then another subnenu shal
appear and nore sel ections shall be provided to the user. To maintain
ease of use, the nenu selection tree shall not be nore than four |evels
deep. Menus shall be short-Ilived.

3.4.1.3.4 Menu presentation details. Menus shall appear quickly and
exist only while a selection is being made. Menu itens shall be

di spl ayed

i n uppercase and | owercase characters. The user shall not be given
the capability to interact with any other part of the data until the



menu i s renmoved. The user shall be given the capability to position
the cursor or pointer on the nenu item and use SELECT to activate the
function. The user shall be allowed to exit any nenu by activating

t he CANCEL function.

3.4.1.3.4.1 Menu width. The m ni mum nenu colum wi dth shall be no

| ess than five text characters. Menu columms shall be w de enough to
enclose all nmenu item | abels or options so that no option is truncated.
Whenever a individual nmenu itemis too wide for display in the client
area, it shall be wapped onto the next line. |If the entire nenuis
not able to be presented within the client area, the existence of the
menu data which is hidden and not displayed shall be indicated to the
user.

3.4.1.3.4.2 Menu height. The mnimum menu hei ght shall be the height
of two nenu itens (i.e., the menu title plus at |east one nmenu item.
The maxi mum di spl ayed nenu hei ght shall be the height of the client
area. Fonts and font sizes, line spacing between nmenu itens, and

al | owabl e

mar gi ns between nmenu itenms shall conformto the requirenents for the
di splay and selection of text (see 3.4.2.1).

3.4.1.3.4.3 Menu border. The nmenu shall be drawn with a boundary
ext endi ng

beyond the nenu cells in order to distinguish the nenu fromthe
remai nder

of the screen.

3.4.1.3.4.4 Highlighting. Highlighting shall be used to provide

f eedback

to the user whenever the cursor |ands on a selectable nenu item
Rever se

video (or simlar brightness coding) shall be used to highlight the
menu itemafter the itemis sel ected.

3.4.1.3.4.5 De-enphasis. The system shall de-enphasize functions which
are unavailable in the present context by using a gray out or di mrng
met hod. In cases where all of the nmenu selections of a specific nenu
are disabled the user shall not be given the capability to display the
menu.

3.4.1.3.4.6 Organi zation of selections. Selections shall be grouped
functionally or by frequency of use in accordance with M L-STD 1472:
User Conputer Interface, alphabetically, or by some other reasonable
organi zati onal scheme which is apparent to the user. Commands which
change system status or enter other input and can not be reversed shal
not be displayed next to frequently chosen sel ections, whenever
possi bl e.

3.4.1.3.4.7 Cursor default l|locations. For all nmenus, the cursor shal
be positioned at the sane default location in a nenu every tine that
menu i s accessed.

3.4.1.3.5 Menu bar. Wen the nmenu bar is displayed, a single



hori zonta

row of nenu titles shall be displayed. Each title displayed shall be
a uni que descriptive textual |abel of one or nore words which clearly
differentiates that nenu fromthe other menus in the menu bar. Al

of the functions available on the system and not included in the footer
bar or on the existing hard keys for the presentation system (e.g.
ENTER, TAB) shall be listed in nmenus on the nmenu bar and shall be
accessi bl e

by the user at any tine. Footer bar options may al so be duplicated

in the menu bar.

3.4.1.3.5.1 Menu bar on single wi ndow screen device. Wen a single
wi ndow device is specified by the procuring activity (see 6.2), the
title bar and the nenu bar shall be located in the sane area with the
ability that each be toggled on and off through a MENU function (see
3.4.1.2). The default information displayed in the top area of the
wi ndow shall be the title bar. \When the menu bar is displayed, the
title bar shall disappear and vice versa. The user shall be given
the capability to view either the title bar or the nmenu bar at al
times.

3.4.1.3.6 Command interface. The system shall provide the user with

a command interface using menonics or nuneric entries as a neans for
maki ng sel ections from nenus ot her than by using the navigation and
sel ection functions. The command interface for the selections from
the nmenu bar shall be available at all times when the menu is active.
When a single w ndow device is specified by the procuring activity (see
6.2), the command interface shall be avail able only when the nenu bar
is displayed and active (see 3.4.1.2). Users shall be given the
capability

to enter the required nunmeric key val ue(s) or menoni ¢ key conbi nation
that corresponds to displayed nmenu options to activate the comand

i nterface.

3.4.1.3.6.1 WMienonic. A mmenonic shall be a single character, usually
the first letter of the selection. The menonic for the various menus
shall provide a visual cue to the user. Wen two selections in a nenu
begin with the sane letter, a unique menonic for each sel ection shal
be used.

When the menoni c of the selection does not appear within the text of
the selection, it shall be included in parentheses after the text.
Mhemoni cs shall only be avail abl e when the nmenu containing themis

di spl ayed.

3.4.1.3.6.2 Nunmeric values. Nuneric values may be used, as an
alternative

to menonics, as a command interface. |f numeric values are used,

sel ection

nunbers for menu bar titles and correspondi ng functions for use with
the command interface in each menu |ist shall be separated fromtheir
text descriptors by at |east one blank space. The nuneric code and
descriptive | abel for each choice on the nenu shall be left justified
relative to the boundaries of their respective colum w se nenu lists.



3.4.1.4 Dialogs and dialog controls. A dialog box shall be used as
the principal neans by which the user converses with the underlying

| ETM application software. |t shall be displayed in a separate w ndow,
whi ch nmay overlay the primary w ndow, and shall contain a heading and
one or nore graphical controls (buttons). Dialogs shall be one of five
kinds: alerts, fill-in-the-blanks, single/rmultiple choice, selection-
in-list,

or conposite. Dialog boxes shall appear in a consistent and prom nent

| ocation on the display. All dialogs shall contain the OK function
and, with the exception of information only alerts, the CANCEL function.
The OK or the CANCEL functions shall finish the user interaction with
the dial og box. The layout and arrangenent of all dialogs shall allow
the user to differentiate between the material they contain and ot her
types of displayed information. See Figure 3 for exanples of different
types of dial ogs.

3.4.1.4.1 Dialog cursor novenent. The sel ectable only novenent node
shall be used when filling in dialogs. The cursor shall move only to
items which require input fromthe user

3.4.1.4.2 Dialog presentation. Headings used in dial og boxes shal

be distinctive such that they cannot be confused with response
alternatives,

| abel ed control options, guidance nessages or other displayed materi al
Headi ngs used in dialog boxes shall be placed in close proximty to
their respective response alternatives (i.e., buttons). Wen the dialog
headi ng does not contain an explicit question term nating in an question
mar k, the heading shall end with a colon (":") to signify that selection
of a response alternative is required.

3.4.1.4.3 Dialog push buttons. Dialog boxes shall contain graphica
controls called push buttons. A push button shall be a selectable word
or graphic icon on the screen which enables the user to make a sel ection
or initiate an action. The push buttons displayed in the dial og box
shall be | arge enough so the user is able to position the cursor on

the push button for selection. Push buttons or choices shall provide
vi sual feedback when a user selects that push button or choice in a
di al og box. Push buttons shall be found on every type of dialog. They
shall each be single action entities. Push buttons shall indicate

sel ections

made or invoke a general action |ike CANCEL or OK. Push buttons shal
each appear as a consistent shape, (e.g., box, circle, or arrow) wth
the nane of the selection or action witten inside of the shape.

3.4.1.4.3.1 Usage of push buttons. When presented with a dial og box,
the user shall be required to conplete the dialog or acknow edge its
presence. The nethod of conpleting a dialog transaction shall be the
use of push buttons. This shall be done by noving the cursor onto the
push button and activating the SELECT function. After selecting the
preferred options, the user shall have at |east two push buttons | ocated
in the bottom of the box. The two buttons shall have the follow ng
functions "OK' and "CANCEL". "CANCEL" shall be equivalent to the CANCEL
function and shall be used to cancel the dialog box. The "OK"' function
shall comrunicate to the application software that the user has



conpl et ed
t he di al og.

3.4.1.4.3.2 Push button presentation. Comon push buttons ("OK"
"CANCEL", and "HELP") shall be displayed along the bottom of the dialog
box. The common dial og buttons shall correspond to a conpletion of
action, which is the |last selection the user nakes before | eaving the
di al og box.

3.4.1.4.4 Aert dialogs. Alert nmessages shall include warnings,

cauti ons,

and notes; any nessage, conmunication, notice, or output which requires
manual acknow edgenent by the user; or nessage generated as a result

of erroneous user inputs or sequence control actions. Alerts shal

be used to provide information regarding the processing status of user

i nputs and requests. They shall also be used to provide information
about the status of the system s internal conponents (e.g., |low battery
power, inproper functioning of the operating systemor nenory nodule).

3.4.1.4.4.1 Aert information content. Alerts shall be brief,

consi stent,

strictly factual, informative, and witten in the active voice. Alerts
shall be constructed using neutral words that do not inply or ascribe
blame to the user, "personalize" the conputer, or attenpt to nake the
content of the information hunorous. Alerts regarding calls to
erroneous

or potentially destructive external systens shall be displayed to the
user. Followi ng user interrupt of a data processing or a database

navi gati on/ s

equenci ng command (e.g., CANCEL), an advisory message shall be displayed
to assure the user that the systemhas returned to its previous status.

3.4.1.4.5 Choice dialogs. A choice dialog shall be the type of dialog
in which the user is required to make one or nore selections froma
group of choices. A choice dialog shall consist of either a single
choice dialog or multiple choice dialog or a conbination of the two.

3.4.1.4.5.1 Single choice (radio buttons). Selectable itens that are
nmutual ly exclusive (i.e., only one itemfromthe list can be sel ected

at any one tinme) shall be presented as a single choice dialog
constructed

using radio buttons. Radio buttons shall be grouped into |lists of

nmut ual |y

excl usive choices. Each radio button shall appear as a consi stent shape
(e.g., acircle) and shall be marked with a visual indicator when the
button is sel ected.

3.4.1.4.5.2 Miltiple choice (check boxes). A nultiple choice dialog
shall be the type of dialog in which one or nore selections are able
to be made froma group of choices. Miltiple selections shall be nade
usi ng check boxes. Check boxes shall be grouped into lists of non-
nmut ual |y

excl usive choices. The user shall be given the capability to check
one or nore of these boxes as needed using the cursor or nunber



sel ection

techni que. Each button shall appear as a consistent shape (e.g., a
square) and shall be marked with a visual indicator when the button
is selected. Check boxes shall enploy different shapes fromradio
buttons.

3.4.1.4.5.3 Choice dialog presentation. Radio buttons and check boxes
shall be left justified and separated fromtext descriptors by at |east
one bl ank space. |If there are so many choices in the dial og box that
the choi ces have to be placed in colunms, the check box or radio button
position shall be left justified with respect to its columwi se

posi tion.

Each response alternative listed in a dialog box shall be given, at

a mninmm a short descriptive |label of one to five words (including
acronyns, abbreviations, special characters and synbols, etc.) that
clearly differentiates it fromthe other alternatives.

3.4.1.4.6 Fill in the blank dialogs. This shall be the dialog type
that provides for the input of al phanunmeric characters in response to
di spl ayed questions and/or data entry fields (e.g., inputting user

i dentificat

on data when signing on to the conmputer system entering the title
and/ or

nunber of database frames that contain errors or discrepancies, etc.).

3.4.1.4.6.1 Fill in the blank presentation. For all fill in the blank
type di alogs, data entries shall be pronpted explicitly by displayed

| abel s for data fields. The user shall be given the capability to
DELETE

or otherw se change previously filled in entries.

3.4.1.4.7 Selection inlist. The selection in list shall provide the
user with the neans of manipulating large |lists of data to a point where
the user can highlight an item and take sonme action on the item The
selection in list shall enable the user to choose froman existing |ist
of itens that is either long or variable in length. In addition to

the standard features of all dialogs, the selection in list shall have
at least two additional characteristics: a windowthat contains the
content listing; and a vertical scroll bar in those cases when the |ist
will not entirely fit within the w ndow.

3.4.1.4.8 Conposite dialog. A conbination of the previous types of
di al ogs may be | ocated together in one conposite dial og box.

3.4.2 Display formatting and user interaction requirenments for standard
data types. The follow ng paragraphs describe the standard data types
(text, graphics, tables, and user pronpts) that shall be displayable

in the client area. Wen standard data types are individually displayed
in data panes, these data panes shall have the capability to be Ilinked
to formone logical unit of technical information display within a

si ngl e

wi ndow frarne.

3.4.2.1 Text. Textual information shall consist of al phanuneric data



consisting of letters, words, sentences, paragraphs, nunbers, etc.
in accordance with style guidelines described earlier in this
speci fication.

3.4.2.1.1 Display of text. Textual information shall be displayed
in data panes of the client area. Text shall be displayed in uppercase
and | owercase characters.

3.4.2.1.1.1 Character font. Al fonts shall contain both uppercase
and | owercase sans-serif letters, nunmbers, and special characters.

The smal | est character size shall be no |less than a height of 16 m nutes
of arc at the reference view ng distance or a height and width of 7

and 9 pixels, respectively, whichever is larger. Standard sizes shal
be based on this view ng angl e subtended at sone given view ng di stance
(reference distance). Table Il lists the mnimum and recomrended
character

hei ghts for various reference view ng di stances and shall be used to
deternine the appropriate character font size. Unless otherw se

speci fied

by the procuring activity, the reference view ng distance shall be 36

i nches (see 6.2).

3.4.2.1.1.2 Character spacing. Intercharacter spacing in textua
di spl ays
shall be no less than 0.1 character height.

3.4.2.1.1.3 Line dinensions. Between word spacing for textual displays
shall be one (nominal) character width. Between |ine spacing for

t ext ual

di spl ays shall be 0.33 of character height exclusive of superscripts

and subscripts and no | ess than 0.15 character hei ght when superscripts
and subscripts are displayed.

3.4.2.1.1.3.1 Text panes. The width of the text pane shall range from
30 - 60 characters per line. Whenever possible, the width shall be 40.

3.4.2.1.1.4 Margins. Margins shall be required for all text panes
to prevent information from being obscured by borders or the infornation
i n adj acent panes.

3.4.2.1.1.5 Justification. Left justification shall be used for al
lines of text displayed as sentences or paragraphs.

3.4.2.1.1.6 Wrd wapping. The systemshall wap |ines of text, so
that no line will extend beyond the limts of the pane or right margin.
Li nes shall be broken only between individual words or within a word
when that word is explicitly hyphenated. |If the text is resized, the
system shall wap the Iines of text so that no |ine extends past the
right margin. |If the resized text exceeds the text pane area, vertica
scrolling shall be used.

3.4.2.1.1.7 Hyphenation. Hyphenation shall not be used to display
normal | y non- hyphenated words on successive |ines.



3.4.2.1.1.8 Highlighting text for selection. The systemshall have
the ability to highlight (e.g., by color change, brightness variance,
i mmge reversal, font change) sel ectable textual information on the
screen.

3.4.2.1.2 Selection of text. The user shall be given the capability
to select a highlighted character string (i.e., one that is indicated
as selectable) by positioning the cursor on or near that string and
activating the SELECT function.

3.4.2.1.2.1 Scrolling. Wen the text to be displayed exceeds the

| engt h

of the data pane, the text shall be nmade scrollable and a vertica
scroll

bar shall appear at the right of the pane to provide the user with a
visual cue that the capability to scroll the displayed information

exi sts.

The user shall have the capability to mani pul ate di spl ayed text by using
the SCROLL functions. As a mininmm the user shall have the capability
to move through textual information, one line at a tinme, through the
use of the SCROLL UP and SCROLL DOWN functi ons.

3.4.2.2 Gaphics. The IETM shall display graphics in a data pane as
foll ows.

3.4.2.2.1 Display of graphic overlays. The IETM shall be given the
capability to display encoded graphics along with any associ ated cal |l out
overl ays designed to be displayed with the graphic to indicate the
specific

conmponents of the graphic.

3.4.2.2.2 Types of graphics. The IETM shall have the capability to
di splay two type of graphics, static and interactive. Static graphics
shall be displayed in full detail in the graphic area provided, with
no ability for manipulation. Interactive graphics shall permt
mani pul ati on

and the | ETM shall provide the user with the ability to performthis
mani pul ati on of the graphic.

3.4.2.2.3 Scale. Graphics shall be displayed to a scale at |east as

large as its designated mninumsize so that all essential detail is

| egi bl e.

3.4.2.2.4 Gaphics display. G aphics shall be displayed in an assigned
data pane of the displayed window. |If a graphic can not be displ ayed
inits entirety and in full detail, it shall be displayed using

interactive

graphi c display techni ques described in this specification (e.qg.
scrol ling,

zoom ng).

3.4.2.2.5 Selection of graphics. The user shall be given the
capability
to select a point, area, or the entire graphic by positioning the cursor



on or near that point and activating the SELECT function. Selectable
regi ons of a graphic shall be visually distinct and shall not adversely
af fect the appearance of the graphic. The selection of graphica

i nformation

shall include, but is not limted to, the foll ow ng:

a. Sel ecting an individual graphic object, such as a part,
di spl ayed in a graphic

b. Selecting a point or rectangular area in a graphic inmge

3.4.2.2.6 Manipulation of graphics. |If the graphic is designated as
scrol |l abl e, the user shall have the capability to activate SCROLL, ZOOM
or FULL SCREEN functions to nanipulate a graphic. These options shal

be avail abl e whenever the graphic exceeds the size of the data pane.

3.4.2.2.6.1 Scroll functions. The user shall have the capability to
scrol |l graphical information through the use of the SCROLL UP, SCROLL
DOWN, SCROLL LEFT, and SCROLL RI GHT functions. Wen graphics exceed
the size of the screen, scroll bars shall appear to provide the user
with a visual cue that the capability to scroll the displayed

i nformation

exi sts.

3.4.2.2.6.2 Zoom functions. The systemshall provide the capability

to enlarge or reduce the displayed graphical information. The

enl ar genent

capability shall be provided to the user by activating a ZOOM I N
function.

The user shall have the capability to reduce the size of the infornmation
bei ng di spl ayed by activating a ZOOM OUT function. The size of the

data pane shall not change as a result of using the zoom functions.

3.4.2.2.6.3 Center. The user shall have the capability to activate
a CENTER function which would relocate the center of a graphic to the
poi nt that the position cursor indicates w thout scrolling.

3.4.2.2.6.4 Full screen. The user shall have the capability to enlarge
a graphic to the full size of a client area by activating the FULL
SCREEN

function.

3.4.2.3 Tables. Tabular information shall be displayed as cells of
textual information or a graphic. When tables contain textual elenents,
those el ements shall conformto the requirenments set in this

speci fication

for textual information. Graphical elenents within a table shal
conform

to the requirenents in this specification for graphic materi al

3.4.2.3.1 Display of tables. Tables shall be displayed in a left to
right, top to bottomarray of cells. Tables shall have col um headers
and, if applicable, row headers.



3.4.2.3.1.1 Justification. Lists of alphabetic data shall be
vertically

aligned with left justification. Numerical data shall be justified with
respect to a fixed decimal point. |In cases where there is no deci mal
poi nt, the nunerical data shall be right justified.

3.4.2.3.1.2 Colum spacing. Consistent columm spacing shall be

mai nt ai ned

within a table. Wen data are displayed in nore than one columm, the
colums shall be separated by at |east two blank spaces if right
justified,

and by at |least three blank spaces otherwi se. For nultiple occurrence
fields with group headi ngs, at |east three bl ank spaces shall appear
bet ween groupi ngs.

3.4.2.3.1.3 Row spacing. For dense tables with nore than ten rows,
a blank row or other grouping feature (e.g., a solid line) shall be
inserted after at least every five rows.

3.4.2.3.2 Highlighting. The systemshall have the ability to highlight
sel ectable information within a table on the screen. Tables which have
active selection portions shall display highlighted areas and the entire
hi ghl i ghted area shall be sensitive to selection using a |ocator device.
All selectable areas shall be displayed and be visually highlighted

bef ore sel ection.

3.4.2.3.3 Selection of tables. The user shall have the capability
to select an individual highlighted cell displayed in a table.

3.4.2.3.4 Scrolling of tables. The user shall have the capability
to mani pul ate di splayed tables by activating a SCROLL function if the
tabl e exceeds the size of the data pane. Wen a table is nmade
scrol | abl e,

the tabl e headers shall not scroll within the pane. The user shal
have the capability to scroll tabular information a row or colum at
a time, through the use of the SCROLL UP, SCROLL DOW, SCROLL LEFT,
and SCROLL RIGHT function. Wen tables exceed the size of the screen
scroll bars shall appear to provide the user with a visual cue that
the capability to scroll the displayed information exists.

3.4.2.4 User pronpts/questions. User pronpts shall be displayed as
dial ogs (see 3.4.1.4.5). Pronpts shall be used to obtain any

i nformation

required by the |ETM fromthe user. Pronpts shall be presented to the
user as questions.

3.4.2.4.1 Display of user pronpts. A standard synbol or |ayout shal
be used with pronpts to indicate to the user that an explicit response
(i.e., entry) is required. The synbol or |ayout shall only be reserved
for that purpose. The user's data entry area shall be displayed in

the imediate vicinity on the display as the pronpt or question.

3.4.2.4.2 Manipul ation of user pronpts. Wen responding to multiple
pronmpts in a single section of a procedure, the user shall be provided



the capability to change a previously entered response to any given

pronmpt to the extent that that change does not alter the logic of the
procedure. When the user changes a response to any given pronpt, the
user shall have access to all of the current entries for that pronpt.

3.4.2.5 Audio controls. Wen either verbal or nonverbal audio signals
are presented, the user shall have the capability to request that the
audi o signal be repeated. The user shall have control over the audio
vol une and the on-off control of audio presentation.

3.4.2.6 Video controls. Wen displaying a notion video sequence, the
vi deo sequence shall automatically begin after the entire screen has
been di spl ayed. The IETM shall provide the user with the functions
for pausing, repeating and exiting the video sequence.

3.4.2.7 Motion/animation controls. [If displaying an ani mated graphic,
the ani mati on sequence shall automatically begin after the entire screen
has been presented. The EDS shall allow the user to pause, repeat,

and exit the animtion sequence.

3.5 General formatting and user interaction features for the display
of IETMs. |ETMs shall be displayed by an EDS whi ch shall have the
capability

to formdisplayed wi ndows of information formed in accordance with this
par agraph by conbining primtive information conponents each

i ndi vidually
di spl ayed using the general display formats described in 3.4. In
addition

the final IETM shall conformto the detailed presentation requirenents
uni que to the procedural, descriptive, fault isolation, or parts

i nformation

portions of |ETMs as specified in 3.6. The general formatting and user
interaction requirenents of the foll owi ng paragraph shall apply to al

| ETMs.

3.5.1 General display formats for |ETMs. The content of the | ETM shal
be displayed within the client area according to one of the presentation
tenpl ates descri bed bel ow. The individual data panes, the footer bar
(function-designation area), the second header line if required, the
nmessage area if required, the alerts for warnings cautions and notes,
and the designation of classified informati on shall be displayed within
the client area (see Figure 4).

3.5.1.1 Wndow | ayout tenplates for data panes. W ndow conponents
shall be displayed in one or nore individual data panes within the
client

area. Data panes shall consist of rectangul ar di splay regions
cont ai ni ng

information in the formof text, tables, graphics, etc. displayed

i ndi vidually
or in conbination in the client area. All information shall be
di spl ayed

in individual data panes and conmbined into a full w ndow display in
accordance with the wi ndow arrangenment rules in 3.5.1.4. Divided panes



need not be of the sane size. Explicit lines shall be drawn between
wi ndow panes. Data panes shall not overlap each other upon initia
presentation

to the user (see Figure 5). Data panes shall be allocated to the

di spl ay

area within the client area of a window in accordance with one of the
foll owi ng tenpl at es.

a. One full client area pane.

b. Two panes divided top and bottom

c. Two panes divided left and right.

d. Three panes divided top and bottomwi th bottom pane
subdi vi ded

left and right.

e. Three panes divided top and bottomw th top pane subdivi ded
left and right.

f. Three panes divided left and right with the left pane
subdi vi ded top and bottom

g. Three panes divided left and right with the right pane
subdi vi ded top and bottom

h. Four panes divided top and bottomwi th each part further
subdi vided left and right.

3.5.1.2 Arrangenent of data panes. Wndows shall be conposed of one
or nore separate data panes and shall be conbi ned and/or displ ayed
accordi ng

to the follow ng rules:

a. A wi ndow consi sting of a single data pane conposed of
any conbination of text, table, or graphics is permtted.

b. A graphic pane shall be |large enough to satisfy the nininum

si ze designated for the individual graphic whenever
possi bl e.

If the graphic pane is smaller than that mninmum size,

the graphic shall be made scrollable and the graphic shal

be scaled so that the visible portion of the i nage appears

at least as large as if the entire i mage were displ ayed

at the designated m ninmum size for the graphic.

c. When di spl ayi ng one text pane and one graphi c pane (or
table), the text and associ ated graphic shall be kept
toget her on the sane w ndow.

d. When di spl ayi ng one text pane with multiple graphics (or
tables), all text and graphics shall be arranged on one
wi ndow whenever possible. If all graphics will not fit on a



single wi ndow, the information shall be broken into a
sequence of separate wi ndows (each with the sanme text

and as nmany graphics as will fit), rather than scrolling
nmul ti pl e graphics on the sane wi ndow. There shall not

be nmore than one user scrollable graphic pane in a w ndow
or on a single window The graphics shall be broken up
into separate wi ndows before scrolling of nultiple panes

i s enpl oyed.

e. Text always begins in the upper |eftnost corner of its
dat a pane.

f. When text refers to a graphic, the graphic shall be
di spl ayed
whenever the associated text reference is displayed.

g. When the above rules will not allow a text pane plus al
of the associated graphics panes to fit in one w ndow,
the set of panes shall be split up into several separate
wi ndows, each retaining the sanme text pane but with

differing
graphic panes. In such a case, the user shall be given
the capability to nove through the sequence of combi ned
text/ graphic wi ndows without the relative position or
the displayed content of the text pane changi ng.

h. Appropriate use of white space (i.e., space in the color
of the background) shall be inplenmented so that the eye
i s guided horizontally and/or vertically through the
wi ndow with [ines forned through use of white space and
di spl ay el enents.

i Mar gi ns shall be at |east one character w dth around any
i mge.

3.5.1.3 Footer bar (function designation area). Unless another

| ocati on

within the window is specified by the procuring activity (see 6.2),
the footer bar shall be |located at the bottom of the wi ndow frame within
the client area. All active selectable options (i.e., available

i nteraction

functions) which are directly related to the performance of a

mai nt enance

procedure shall be displayed in the footer bar area. Functions which
are not active for the displayed wi ndow shall be visually

di sti ngui shabl e

fromactive functions or not displayed in the footer bar area. The
footer information shall be displayed in a region that is at |east two
character cell heights tall and as wi de as the window. The footer bar
shall be used in conjunction with the menu bar to display interaction
options to the user.

3.5.1.3.1 Support of function keys. The footer bar shall be designed
to support delivery devices which use programmabl e or dedi cated function



keys and the footer bar shall cue the user that particular functions
are assigned to physical keys and that those keys are active; however,
it shall also support interfaces that use the marked region in the

f oot er

bar as an active function selection or button area. Active function
sel ection areas of the frame shall be in the footer bar area and not

el sewhere in the client area (i.e., frame) unless a dialog box or other
active window is superinposed on the frane.

3.5.1.3.2 Visual pronmpts in the footer bar. The selectable options
shall be indicated using function nanme, icons, programmable function
key | abels (e.g., F2), or other visual pronpts and shall be encl osed
in a box outlined with a visual border (e.g., line, shadowed button
imge) in the footer bar area. Icons with no attached verba

descri ption

shall be included without the surroundi ng border. There shall be any
nunber of such boxes in the footer bar and they shall be |ined up
hori zontal | y.

3.5.1.3.3 Labels of visual pronmpts. Wen a software function is

assi gned

to a particular function key, a |abel containing the hard key function
| abel or the progranmabl e function key nunmber (such as "F8") along with
a succinct description of the function shall be displayed in the footer
bar area. The sane function shall appear in the sane region of the
footer bar even if this requirenent calls for sone bl ank space to be
reserved in the bar when a particular function is not active.

3.5.1.3.4 Footer bar nenus. Wen they exist, footer bar menus shal
be activated fromthe function designations in the footer bar and shal
be either attached (i.e. in the pull down format) or pop up in
accordance

with the formats described in 3.4.

3.5.1.4 Optional second header line. |If specified by the procuring
activity (see 6.2), the top line in the client area shall be reserved
for additional header information. The format of this line shall be
conpatible with the title bar. If the MENU function is used to toggle
the title bar also, then the toggle shall apply to both the title bar
and the second header |ine.

3.5.1.5 Optional nessage area. |If specified by the procuring activity
(see 6.2), a nmessage area shall be reserved at the bottom of the client
area above the footer bar. The requirenments for the nessages to be

di splayed in area shall be as specified by the procuring activity (see
6.2). Messages shall be displayed in this sane area of the w ndow
whenever

such a message is displayed.

3.5.1.6 Display requirenents for warnings, cautions, and notes.
WAr ni ngs,

cautions, and notes and their associated icons shall be displayed

prom nently

in the display area and shall be treated as an alert with the follow ng



particular formatting requirenments. The associ ated nessage shall be
di splayed in the approximate mddle of the client area, and nornal
operation

of the systemshall not resune until the nessage is acknow edged in
accordance with the requirenents for an alert. Upon user

acknow edgmrent,

the alert shall be erased and the procedural information presented.
When it is necessary to display a conbination of warnings, cautions,
and notes, order themin the foll owi ng sequence: warnings, cautions,
and then notes.

3.5.1.6.1 Color of warning, caution and note displays. Were color
is used for display, nessage colors shall be red for warnings, yellow
for cautions, and cyan for notes.

3.5.1.6.2 Borders of warnings, cautions and notes. The borders of
war ni ngs, cautions, or notes shall consist of diagonal bars, alternating
bet ween the background col or or white, and the designated nessage col or
The appropriate word identifying the nessage type shall appear in

capita

letters (e.g., "WARNING " "CAUTION," or "NOTE"). The identifying word
shal | appear horizontally and vertically centered on the upper border

of the warning, caution, or note (see Figure 6).

3.5.1.6.3 lcon and title. One or nore icons representing a warning,
caution, or note shall appear in the footer bar

a. Icons for hazardous materials shall be designed and used
in accordance with the Aerospace |ndustries Association
Service Publications Conmittee PUBS-119 and M L- M 38784
Appendi x A wherever applicable.

b. An applicable icon shall renain displayed in the footer
bar until the warning, caution, or note nessage it
represents
is no | onger applicable. The user shall be given the
capability to view the warning, caution, or note in its
ori gi nal appearance and functionality at any tine by

sel ecting
t he icon.
c. When a nessage has a title, it shall be horizontally
centered

one character cell height below the bottom of the icon
or to the inmediate right of the icon.

3.5.1.6.4 Text. The contents of warnings, cautions, or notes shal
be di splayed within the border. Messages containing two or nore
par agr aphs

shall have a bl ank |ine between paragraphs.

3.5.1.6.5 Format for danger from several sources. \When warni ngs or
cautions exist in separate categories for the same set of technica
i nformati on, they shall be successively displayed in decreasing order



of severity: Warnings first, followed by cautions. Warnings or
cautions

in the sane category shall be successively displayed. However, there
shall be no requirenment to determine an order of inportance within the
same category. Wen related warnings or cautions of the sanme category
exi st for the sane block of technical information, it is permssible
to group themwi thin a common border but they shall be visually

di stinct.

In such a case the title shall indicate the conbined danger

3.5.1.7 Indication of classified information. \Whenever classified
information is displayed, an indication of the classification |eve

shall be indicated in the footer area (see 3.5.1.1). The indication
shall be the upper case spelling of the words corresponding to the
classificati

on level (e.g., CONFIDENTIAL or SECRET). When color is available, these
i ndi cations shall be displayed with a red background. The
classification

i ndi cation shall be clearly distinguishable fromthe function indicators
in the sane area. Technical data devel oped using this specification
shall have security classification markings in accordance with DOD
5220.22-M

and 5200.1-R. No classification indication shall be required for

uncl assified

| ETMs.

3.5.2 User interaction functions with [ETM The purpose of this

par agr aph

is to specify in detail the standard user interaction functions required
for |ETMs, presenting both the m ninumrequirenents and sone standard
optional functions. This specification does not exclude the addition
of other functions. |In addition to the commopn user interface functions
previ ously described, the presentation system software shall provide
the capability for the user to activate this set of standard functions
for selecting, manipulating, accessing, navigating, and entering data
in the system These shall be considered virtual functions which wll
be inmplemented in different ways by different presentation systens
(e.g.,

one presentation device m ght have dedi cated keys for each standard
function, another presentation device m ght provide software

progr ammabl e

function keys, a third presentation device night use a pointing device
such as a nouse to select the standard functions froma nenu bar).

The user shall be given the capability to select and activate all of
the standard i nput functions descri bed herein.

3.5.2.1 Required navigation functions. The user shall be provided
with a conprehensive set of commands to navi gate and sequence through
the information. The followi ng are the mni mum set of navigation and
control functions which shall be available to the user and comon to
all 1ETMs. These functions shall permt the mninumfunctionality as
descri bed below. (See Table I11.)

3.5.2.1.1 NEXT. The NEXT function shall display the next section or



frame of information that the user requires, based on the context of
t he situation.

3.5.2.1.2 BACK. BACK shall be the opposite of NEXT. The BACK function
shall display the previous nodule or frame of information from which

the user canme. Upon using BACK, the system state shall be reset if

any system vari abl es have been recorded or set, with the end effect
being as if the user never left the wi ndow to which the user BACKs.

Al information relative to the current wi ndow shall be reset. |If

rel evant,

a nmessage box shall be presented to the user explaining any specia

ci rcunst ances whi ch cannot easily be reversed associated with invoking
BACK

3.5.2.1.3 BROWSE BACK, BROWSE NEXT, and BROWBE EXIT. These functions
shall be required for all systens for which the NEXT and BACK functions
set interactive systemvariables which are used to effect subsequent

navi gation through the IETM These navigation functions shall act as
NEXT and BACK, but shall not set or reset systemvariables automatically
or through dialogs. Once either BROASE BACK or BROWSE NEXT is sel ected,
ot her navigation functions shall not be available until the user returns
to the wi ndow from which the BROASE function was activated by invoking
the BRONSE EXI T function. The presentation system shall provide a

di stinct

visual indication that the systemis in browse node. Wen either the
BROWSE BACK or the BROWSE NEXT function is not |ogical (such as at the
begi nning of a string or at a mandatory branch point), only the

conpl ement ary

BROWSE function shall be active. Systemvariables shall still be set
and shall be activated and logged to a tenporary state table; however,

it is not necessary to post these variables to the permanent state table
when in browse node.

3.5.2.1.4 RETURN. If the user branches, the RETURN function shal
enabl e the user to revert to the location prior to branching. Pressing
RETURN shal | performan orderly exit fromthe branched information
presentation, resetting all tenporary systemstate information relative
to the branched node. [|f a branch has not been previously taken, this
key shall be nonfuncti onal

3.5.2.2 Required data access functions. |In order to access individua
portions of |large sets of information, such as an entire |ETM there
shall be multiple data access paths provided to the user including,

as a mninmum the follow ng access nethods.

3.5.2.2.1 Bookmarks. The user shall have the capability to record

a bookmark to mark a displayed information elenment for later recall
These marks shall be recorded either at a point to allowrecall to the
sanme information elenent (e.g., step in a procedure) or at a point to
recall the beginning of a |ogical sequence containing that information
(e.g., beginning of a procedure or subprocedure). The user shall be
given the capability to view CREATE, DELETE, MODI FY, and GOTO bookmar ks
(see Table I11). When setting a bookmark, the user shall be given the
capability to nane the bookmark with a uni que al phanuneric nane.



3.5.2.2.2 Systemindex. The user shall have the capability to access
i nformati on by using a hierarchical outline or index included in the
| ETM i nf or mati on.

3.5.2.2.3 Functional diagrans. The user shall have the capability

to access information through the use of a functional diagram or graphic
when that information is contained in the ETM Through the di agram
the user shall be given the capability to nove the cursor to the graphic
di splay of the function of interest and activate the SELECT function

3.5.2.2.4 Search and direct access. The SEARCH function shall enable
the user to search for, and directly access, information by entering
sel ection information into a dial og box.

3.5.2.2.5 Level of detail. |If a separately authored track of nore
or less detailed technical information is available in the IETM (see
3.3.2), the technician shall have the capability to activate the MORE
DETAI L or LESS DETAIL function within the paranmeters allowed by the
technician's skill level.

3.5.2.2.6 Cross references. Wenever a displayed information el enent
has cross references or related information identified, the presence

of those cross references shall be indicated to the user and the user
shall be given the capability to access that related i nformation. When
that cross reference is selected, a new data pane or w ndow of

i nformation

shal | appear on the display. The user shall be given the capability

to exit the cross reference information and return to the origina

i nformation

di splay by using the RETURN function.

3.5.2.2.7 Help. The systemshall provide a help information display
function for the user. The help function shall permit access to the
following help elections to the extent applicable.

a. CONTEXT. Provides context sensitive hel p about the specific
situation that exists or the information being displayed
on the system when the hel p was request ed.

b. HELP. Provides information on how to use the application's
help facility.

c. W NDOW  Provi des general information about the operation
of the wi ndow from which the hel p was requested.

d. KEYS. Provides information about the function keys and
ot her keyboard features.

e. SYSTEM Help related to use of the conmputer system being
used to view the | ETM

f. | NDEX. Provides an index with a search capability for
all help information.



g. TUTORI AL. Provi des access to a tutori al

h. GLOSSARY. Provi des the neaning of terns, acronyns and
abbrevi ati ons contained in the | ETM

3.5.2.3 O her functions. |If specified by the procuring activity,
ot her system functions shall be nade available to the user (see 6.2).

3.6 Speci al requirements for mgjor information types. The follow ng
types of information have certain special requirenents in addition to
the general requirenments of 3.2 through 3.5. The major information
types detail ed bel ow incl ude:

a. Procedural information.

b. Tr oubl eshooting i nformati on.
C. Parts information.

d. Descriptive information.

3.6.1 Requirenments peculiar to procedural information. Procedura

i nformati on shall be directive in form It shall be used to instruct
an end user how to operate, test, or repair a system or carry out
a logistics support procedure. It shall include information provided

in a step by step manner so that technicians are able to carry out the
processes of weapon system operation, fault verification, fault

i sol ati on,

corrective maintenance, planned naintenance, installation, inspection,
checkout, and test. Procedural information shall include, but not be
limted to, three basic types of information:

a. Mechani cal procedure. Used to present nmechanica
i nstructions
for such activities as disassenbly, lubrication, repair
peri odi ¢ mai nt enance, packagi ng and shi pping, etc.

b. Operating procedure. Used to present operating instructions
for all anticipated operating conditions, including, but
not limted to, such activities as starting, placing
in operation, operating, placing on standby, and shutting
down.

c. Test procedure. Used to performall test, checkout, and
i nspection functions for such activities as operationa
checks, periodic mai ntenance checks, alignnments, calibration
checks, etc. |In general, a test or checkout procedure
assesses the operational condition, including fault
verification,
of a single part, equi pnment subsystem etc.

3.6.1.1 Content requirenents for procedural information. Procedura
technical information shall include the individual directive infornmation



el enents (i.e., steps) of the procedure plus additional supporting
mat eri al

which is presented as an essential part of the procedure information
presentati on.

3.6.1.2 Organi zation of content for procedural information. Procedura
i nformati on shall involve the presentation of nmaintenance infornmation
in a step by step fashion. The structure for procedural technica

i nformation

shall divide the procedures into tasks, subtasks, and steps. A task

is a collection of subtasks directed toward acconplishnment of a specific
obj ective. Each new task or subtask shall begin on a new display.

In terns of content, each task shall involve closely related activities.
Each subtask shall include all steps required to achieve a specific
objective. VWhile all steps in this task are closely related, the

subt asks

are generally done sequentially, and their specific objectives differ

3.6.1.3 Title and | abel requirenents for procedural information

The following title and | abeling information shall be associated with
procedural tasks and subtasks. It shall be used primarily for w ndow
| abel i ng upon presentation.

3.6.1.3.1 Task title. Wrding of the task title shall be identica

with the wording used in the task description in the detailed task

anal ysi s

summary of the LSAR as specified in ML-STD-1388. |If no LSAR task title
is available, the task title shall consist of a noun or noun-phrase
object followed by a verb. It shall be a concrete, specific, terse
title that uniquely identifies which increment of maintenance

per formance

the task involves. Each task title shall be unique.

3.6.1.3.2 Subtask title line. A subtask title line shall consist of

an uppercase title and nmay have a subtask number (Arabic). |[|f nunbered,
subt asks shall be nunbered sequentially throughout a task. A subtask
title shall be structured in the sane nmanner as a task title and

uni quel y

identify the material which it heads. Subtasks shall be divided into
as many steps as needed.

3.6.1.3.3 Step nunber. Each step shall be presented with consecutive
Arabic nunmerals. The approval of the procuring activity shall be
required

to use any alternate nunbering system (see 6.2).

3.6.1.4 Supporting material for tasks. |In addition to the individua
steps for a task, the procedure shall contain the follow ng informtion
whi ch shall be displayed before the steps are viewed.

3.6.1.4.1 Procedure applicability statement. Any procedural task
present ed

shall refer only to the equi pnent nodel range or sequence to which the
particular item of procedural technical information applies. Wen a



procedure to be presented does not apply to all existing nodels, or

may vary from nodel to nodel, this fact shall be prominently stated

and the applicabl e equi pnent nodel range identified. Such terns as

"on later equipnment” and "on early serial nunmbers" are not acceptable.
When a procedure does not apply to all nodels, the | ETM system shal

al so incorporate the requirenent that the technician enter the
appl i cabl e

system or equi prent nodel numnber, serial nunber, or other unique system
identifier, as applicable, in such a way that only entry of the
appropriate

nunber will pernmit the sequential presentation of procedural information
to proceed. |If this information has been entered earlier in the use

of the IETM (e.g., on login) and that information is available at the
time the procedure is presented, reentry of the information shall not
be required. Such a control shall be based on established designations,
such as nodel designation, part numnmber, serial nunber range, or sinilar
means. |Indefinite categories such as "early serial nunmbers" or "sone

| ate nodel s" shall not be used.

3.6.1.4.2 Initial setup. The initial setup or input conditions, where
requi red, shall be provided at the beginning of every new task. The
initial setup lists information the technician nmust know before starting

a task. All lists provided as part of the initial setup shall be headed
by individual underlined | abels, using upper case initial letters with
successive letters in |ower case. |Information presentation in each

wi ndow shall avoid crowdi ng; as many franes shall be used for each
initial

setup as necessary. The initial setup or input conditions shall include
the followi ng itens.

3.6.1.4.2.1 Test equipnment required. A listing of the governnent
approved

test equi pnent applicable to the required task shall be provided.

Equi prment

shall be listed by nomenclature and Joint Type El ectroni cs Designation
System (JTEDS), or Aeronautical Equiprment ldentification Designators
(AEI D) type designation, if assigned, or comrercial or manufacturers
designation if the JTEDS or AEID type is not assigned. The description

shall include equi pment capacity, range, etc. |If alternate equi pnent
can be used, the term"or equivalent" shall follow the nonmencl ature.
If no test equipnment is needed, the entry shall state "None". |If an

equi val ent alternate piece of test equi pment cannot be used, the
not ati on
“"No Substitution" shall follow the item name and description.

3.6.1.4.2.2 Tools required. A list of tools by nane, part nunmber and
Commerci al and Government Entity (CAGE) code or manufacturer's nane

and address if code is not available, or the citation of a special too
kit, along with its nunmber, shall be provided. |If commonly avail able
alternative tools are equally applicable, they shall be listed as well

3.6.1.4.2.3 Materials, consumabl e/ expendabl e itens, nmandatory
repl acenent
parts. Seal ant, lubricants, replacenent |anps, gaskets, seals, cotter



pins, lockwire, etc., are considered consunabl e/ expendable itens. A
list by name, part/specification nunmber, and CAGE code or manufacturer's
nanme and address if code is not available, of all necessary consunable
items, support materials, and mandatory repl acenent parts, together

with the quantity or size needed, when applicable, shall be provided.

If no materials, expendable itens, or mandatory repl acenent parts are
required, the entry shall be "None"

3.6.1.4.2.4 Support equipnent required. A list by name, part or node
nunber and, CAGE code or manufacturer's name and address if code is
not avail able, of support equipnment required to performthe task,

i ncl udi ng

ground support equi pnent for aircraft maintenance, shall be provided.
If no support equipnent is required, the entry shall be "None". The
nunber of itens of each type of support equi prment shall also be

provi ded.

Exanpl es of such support equi prment include stands, auxiliary power,
jigs, lights. If an equivalent alternate piece of support equi pment

can not be used, the notation "No Substitution" shall follow the item
nanme and descri ption.

3.6.1.4.2.5 Personnel required. The mnimum nunber of technicians
required to performthe task safely and effectively shall be provided.
When nore than one person is required for a given procedure, a genera
description of the relative role of each technician in performing the
tasks and a designation of his location and responsibilities shall be
provi ded. Action requirenments providing individual task duties shal
be spelled out in detail in the actual task descriptions. Personne
listed shall be identified in terns of their specialties (Air Force
Specialty Code [AFSC], Mlitary Occupation Specialty [MOS], Navy Rate
and Rating) whenever possible. This information shall correspond to
that provided by the LSAR if the LSAR is avail abl e.

3.6.1.4.2.6 System preparation checklist. A checklist of al

procedur es

whi ch shoul d be performed by the technician to assure that al
preparations

have been conpleted prior to the start of the procedure, particularly

t hose invol ving personnel safety and prevention of equi pnent damage
shall be provided. Wen no system preparation checklist is required
(e.g., one has been presented in the previous task statenment), the entry
shall be omitted.

3.6.1.4.2.7 Special environnental conditions. A list of any specia
envi ronnental conditions needed shall be provided. These conditions
shall include but not be limted to, ventilation, |lighting, tenperature,
noi se |l evel, Electromagnetic Interference (EM), cleanliness, air

condi tioning

and humdity.

3.6.1.4.2.8 General safety instructions. A safety sumary of any
genera
safety information that applies throughout the task shall be provided.



3.6.1.4.3 Safety considerations in presenting procedural information
Al'l procedures shall be nade as safe to performas possible. To nore
greatly assure safety, the follow ng guidelines shall be observed:

a. Whenever possible, actions shall be acconplished with
equi pnrent in a shut down and isolated condition. Specific
subt asks and steps describing the shut down process shal
be i ncl uded.

b. No task or subtask ending shall |eave any portion of the
equi pnent in a dangerous condition unless adequate warni ngs
are posted for all individuals likely to be affected.

c. Steps directing renoval of voltage or pressure shall be
explicit as to which switches or valves are intended and
shall include any instructions to install a warning or
status tag on the switches or valves in the sanme step

d. Wher e conponents capabl e of holding a charge are included

inthe circuitry, steps shall be provided to direct
di scharge

of such conponents.

e. Task procedures shall include steps to restore equi pnent
to a safe operation condition, with appropriate tests
to ensure that the steps involved have been
successful ly acconpli shed.

f. War ni ngs shall be prominently inserted in the procedura

st atements wherever needed. Requirenents that the technician
attach warning | abels to equi pnent bei ng worked on
shall be included in procedural steps wherever indicated.

3.6.1.5 Style requirenents for procedural information. Language shal
be free of both vague and anbi guous terns and shall use the sinplest
wor ds whi ch convey the intended neaning. All essential information
shall be included in the |ETM and shall be made readily accessible
to the user.

3.6.1.5.1 Types of procedural statements. Procedural information shal
be presented using action statenents or indication statenents.

a. Action statements: Action statenents shall consist of
an action verb and an object or item upon which action
is to take place. Statenents presenting steps in mechanica
procedures shall use only action statenents.

b. I ndication statements: |Indication statenents shall present
t he nane of an indicator which the user reads or observes
and the indication which should be obtained. The
i ndi cation shall be the normal or expected visible behavior
when the equi pment is functioning properly. Any val ues
and tol erances necessary to evaluate the reading
shall also be given. Statenents presenting steps in



operating
and test procedures shall use action statenments foll owed
by indication statenents.

3.6.1.5.2 Simultaneous actions or indications. Procedures for
si mul t aneous
actions or indications shall be included in the same step

3.6.1.5.3 Standard statenents for steps. Standard sentences for
presenting

steps shall be used where statenents are very simlar, as in the case
of repetitious steps and test equiprment instructions. For exanple,
sentences used for repeatedly directing use of a particular item of
test equi pnent may be the same except for the:

a. poi nt of test
b. expected result
cC. "Wher e-t 0- go- next" statenent

3.6.1.5.4 Avoidance of superfluous information. Any procedura

st at enent

shall present only the information necessary for conpletion of a task
or information which is directly helpful in preventing an error. A
statement of a subtask step shall be linmted to:

a. a single operation
b. repetitions of a single operation or
c. several operations which nmust be carried out sinultaneously

3.6.1.5.5 Procedures involving nore than one person. Procedures
requiring

nore than one person shall be presented in a manner which integrates
the actions and observations of each person into a single sequence of
steps. The instructions for each action and observati on conposi ng a
step shall identify the user responsible for acconplishing it and each
step shall be prefaced by a precise statenent as to who is to perform
it. More specifically, procedures shall be prepared identifying tasks
for nore than one user when it involves any of the follow ng situations:

a. Cooperation, coordination, or other teammrk is necessary
under the direction of a single supervisor

b. Large or heavy itens nust be handl ed, a procedure which
woul d be dangerous or difficult for one person

C. One user nmust make observations or take actions in
conj unction
with actions of another prinmary user, at sonme |ocation
out of sight or reach of the primary user



3.6.2 Requirenments peculiar to troubleshooting information. The

f undament a

logic for interactive troubl eshooting shall not be dictated by the IETM
presentation system but shall be based on a specifically designed

t r oubl eshoot

ng logic which shall include, but not be limted to, predefined fault

i sol ati on sequences and dynam cally generated fault isolation
recommendati ons

based on system or user inputs.

3.6.2.1 Content requirenents for troubl eshooting infornmation

Tr oubl eshooti ng

i nformati on shall be designed to pernmit direct access to the rel evant
corrective maintenance procedures after a fault has been i sol at ed.
Unl ess otherwi se specified by the procuring activity (see 6.2),

i nformation

shall include, but not be limted to, the follow ng types:
a. synpt ons
b. procedur es
(1) tests

(2) repairs

(3) renovals

(4) schedul ed nmai ntenance or service
(5) access

c. graphics, locator diagrans and schematics
d. parts and test equi prment information

e. equi pnent failure history

f. t heory of operation

3.6.2.2 User interaction requirenments for troubl eshooting informtion
The user shall be given the capability to enter synptons nmanual ly by
means of synptom codes or human readable text, or by initiation of
automatic

retrieval fromthe system or equi pnent under observation. The user
shall be given the capability to enter and change test results when
such information is required by the troubl eshooting procedure. The
user shall be given the capability to confirmconditions or states that
are required before continuing a maintenance action. The user shal

be given the capability to review and browse through previous actions
and test results. The user shall be given the capability to access
all troubl eshooting information needed to troubl eshoot the systemin
an efficient and clearly defined manner

3.6.2.3 Requirenents peculiar to predefined fault isolation sequences.
Predefined fault isolation sequences shall consist of a prespecified
sequence of fixed procedures and tests that will lead to the suspected
fault. These predefined fault isolation sequences are representative



of the fixed fault trees in fault isolation nmanuals and shall be based
on the reporting of an observed synptomor the result of a previous
test. The input of the result (or outcone) of a test or an observation
shall be required before displaying infornmation on the next procedure,
test, or corrective maintenance action.

3.6.2.4 Presentation requirenents for predefined fault isolation
sequences.

Presentation of predefined fault isolation information shall consi st

of and be presented as procedural data (see 3.6.1). The procedural steps
shall contain test instructions, observation requirenents, and
corrective

repair actions. Pronpts via dialogs shall be used to initiate actions
requiring user input.

3.6.2.5 Requirenents peculiar to dynamically generated fault isolation
recommendati ons. Dynanically generated fault isolation reconmendations
shall be conputed, as required, with information received from user

i nput and/or autonated systemrecording. The fault isolation system
shall provide the user with the option to select a recommended test

or repair action to performthat will aid in the fault isolation
process.

Results fromthese nmintenance actions shall be used to update the
status

of the current situation producing additional recomendations if
necessary.

Recommendati ons shall be based on conputations based on a variety of

i nput data including, but not limted to, historical information

heuri stics,

probability factors, and cost factors such as tine or availability.
The nodel s for dynamically generated fault isolation recommendations
shall be based on a conputed process which shall involve one or nore
aut omat ed approaches including, but not limted to: nodel based

r easoni ng,

dependency nodels, fault based reasoning, rule based logic, information
theory, or advanced artificial intelligence schema.

3.6.2.6 Presentation requirenments for dynam cally generated fault

i sol ation

reconmendati ons. Presentation of dynamic troubl eshooting information
shall be interactively displayed to a user. A starting point for
dynami ¢

troubl eshooting of a system under investigation shall be depicted in
sonme representative formsuch as a functional bl ock di agram
connectivity

bl ock diagram or iconic form These depictions shall convey information
about the current conponents under investigation and the suspected
faults.

Interaction with the depictions shall be required to obtain additiona
i nformati on such as, but not limted to, |lower |levels of system detail
theory of operation, supply status, associated graphics, and part

i nformati on.

Presentation of systeminformation shall be hierarchical in nature.

It shall include automated user access to additional system w de



i nformation

whi ch shall include, but not be limted to, block diagranms of al
subsyst ens

and the conplete set of test and repair procedures, synptoms, and parts.
The information presentation shall not be limted to a single set of
troubl eshooti ng reconmendati ons but shall include user options for
Vi ewi ng

a variety of troubleshooting information such as a best test or best
repair list, previous actions perfornmed during the troubl eshooting
process,

test results, and block di agrans.

3.6.3 Presentation of parts information. Al IETMs shall incorporate
a data base of supporting parts information [of the type which, in
conventi ona

techni cal manual s, has been included in a separate Illustrated Parts
Breakdown (I PB) or Repair Parts and Special Tools List (RPSTL)]. In
general, the IETM shall have the capability of accessing parts

i nformation

to: permt unanbiguous identification of all replaceable or reparable
parts authorized at the current |evel of nmintenance; show precisely
the physical relationship of this part to other parts of the system
and provide to the technician all data required to order the part

t hr ough

the use of the automatically prepared parts ordering form Each part
shall be presented using line graphics, and these graphics shall show
the physical relationship of the part to adjacent parts.

3.6.3.1 Accessibility of parts information. Access to parts

i nformation

shall be nmade available at the point in the | ETM presentation that a
specific part is identified including, but not Iimted to:

a. a |l ocator diagram

b. parts shown on any logic flow diagramor circuit diagram
c. parts cited in the text of the technical infornmation

d. a dialog pronpt for parts related informtion

e. any citation in the ETM using a part designation in any

of its available forns

3.6.3.2 Direct access of parts information. Parts data shall be
accessi bl e

by direct entry of applicable part identification/nunbering systens
[(e.g., catal og nunber, stock nunber, supplier nunber, part nane,
Syst eni Subsyst enf Subj ect Number (S/ S/ SN)].

3.6.4 Descriptive information. Descriptive information, which is
general ly

suppl enental information to assist the user in the conprehension of
procedural data, shall be presented as part of an |ETM Exanpl es of



descriptive information shall include, but not be limted to, theory

of operation, diagrans, and general know edge. This specification shal
not inpose rigorously limted requirenments on the display of descriptive
information. Descriptive information shall be presented in a usable

and easily understandabl e format when di spl ayed on an EDS. Additiona
par agraph or section headers shall be enployed as needed to assist in
the identification and organi zati on of descriptive data such as theory
of operation.

4. QUALITY ASSURANCE PROVI SI ONS.

4.1 Responsibility for inspection. Unless otherw se specified, the
contractor shall be responsible for the performance of all inspection
requi renents (exam nations and tests) as specified herein. Except as
ot herwi se specified in the contract or purchase order, the contractor
may use his own or any other facilities suitable for the perfornmance
of the inspection requirenments specified herein, unless disapproved
by the Governnent. The Governnment reserves the right to perform any
of the inspections set forth in this specification where such

i nspections

are deened necessary to ensure supplies and services conformto
prescri bed

requi renents.

4.1.1 Responsibility for conmpliance. All itens shall neet al

requi renents

of Sections 3 and 5. The inspection set forth in this specification
shall becone a part of the contractor's overall inspection system or
quality program The absence of any inspection requirenents in this
speci fication shall not relieve the contractor of the responsibility
of ensuring that all products or supplies subnitted to the Governnent
for acceptance conply with all requirenments of the contract.

4.2 Qual ity Assurance. Quality Assurance for the | ETMDB creation
or the preparation of any IETMitself shall be in accordance with the
requi renents of ML-Q 87270

5.  PACKAG NG

5.1 Preparation for delivery. Unless otherw se specified by the
procuring

activity, itens shall be packaged in the npst econonical nmanner that
wi || provide adequate protection during shipnent in accordance with
accepted industrial packagi ng procedures.

5.1.1 Digital product packagi ng. Packaging of encoded conputer
products,

in preparation for delivery, shall be in accordance with the
requi renents

of M L-STD 1840.

5.1.2 Classified material. Classified material shall be packaged and
identified in accordance with DOD 5200. 1-R, DOD 5220.22-M and the
i mpl enenting



Service regul ati ons.
6. NOTES.

(This section contains information of a general or explanatory nature
that may be hel pful, but is not mandatory.)

6.1 Intended use. |ETMs prepared in accordance with this specification
are intended for use in the installation, operation, nmintenance,
repair,

and | ogistics support of equipnent/systens or for acconplishnments of
assi gned nission of users.

6.2 Acquisition requirenents. Acquisition docunents nust specify the
fol | owi ng:

a. Title, nunmber and date of the specification.
b. | ssue of the DODISS to be cited in the solicitation, and
if required, the specific issue of individual docunents

referenced (see 2.1.1, 2.1.2).

c. Specification of the end user skill level to which the
IETMis to be devel oped (3.3.1).

d. If procedures within steps shall be other than as specified
herein (3.3.2.1).

e. If a separately devel oped higher skill Ievel track shal
be used, what the criteria shall be for determ ning the
hi gher skill level, and if the expert user is to be
prohi bi ted
fromaccessing the lower skill level track (3.3.2).
f. If shortened identifiers for nonenclature (i.e., acronyms)

shall be used and what they shall be (3.3.4.4).

g. If conversion of U S. standards of neasurenent to netric
st andards of neasurenent shall be included (3.3.4.6 b.).

h. If the use of permitted word lists is required and, if
so, the lists to be used (3.3.4.8).

i The | east capable device which is to be supported by the
| ETM (3.3.5).

j- I f nomencl ature used in graphics shall be other than as
speci fied herein (3.3.5.7).

k. How t he human figures used in graphics are to be clothed
(e.g., Enlisted working uniformfor a particular Service)
(3.3.5.9).

If sinplification criteria (i.e., limted to the conponents



referenced in the associated text) of wire lists,
schemati cs,
and wiring diagrams is other than as specified herein

(3.3.5.12).
m If a single w ndow device shall be used (3.4.1.2).
n. If the additional w ndow controls (i.e., w ndow resize

rel ocation, and nmenu button) shall be required
(3.4.1.2.4.2).

0. If the reference standard view ng distance used to deterni ne
the m nimumtext font size shall be other than as specified
herein and, if so, what reference distance shall be used
(3.4.2.1.1.1).

p. If the footer bar |ocation shall be other than as specified
herein (3.5.1.3)

qg. If an optional second line is in every wi ndow header and
what information is required to be displayed on that line
(3.5.1.4).

r. If an area is to be reserved on the display w ndow for

the nessage area and any particular requirenments for that
nmessage area (3.5.1.5).

S. I f standard user functions for controlling the | ETM ot her
than those specified herein are required, and a
speci fication
of those additional functions (3.5.2.3).

t. If step nunbering shall be other than as specified herein
(3.6.1.3.3).
u. If content requirements for troubl eshooting information

shall be other than as specified herein (3.6.2.1).

V. If responsibility for inspections shall be other than
as specified in this docunment (4.1).

W. I f packaging shall be other than as specified herein (5.1).

6.3 Acquisition of ETMs. To acquire the |ETMs described herein, this
specification nust be listed in the appropriate Service's Technica
Manual Contact Requirement (TMCR). The TMCR nust al so include or |ist
any other detailed |ETM requirenments needed to supplenent this genera
speci fication. The TMCR nmust, in turn, be listed in the Contract Data
Requi renents List (DD Form 1423), except where DoD FAR Suppl enent
27.475-1

exenpts the requirenment for a DD Form 1423.

6.4 Definitions of acronyns and terns. Acronyns and |ETMterns are
i ncl uded bel ow



6.4.1 Acronyns.

ALHRD - Arnstrong Laboratory Human Resource Division
AFMC - Air Force Materiel Command

AMSC - Acqui sition Managenent System Control (nunber)
ANSI - Anerican National Standards Institute

AN/ AEI D - Aeronautical Equiprment Identification Designators
CAGE - Conmercial And Governnent Entity code (numnber)
CALS - Conputer-ai ded Acquisition and Logistics Support
CDM - Content Data Mbdel

DID - Data Item Description

DLA - Defense Logistics Agency

DTD - Docunent Type Definition

DTMB - David Tayl or Model Basin (Dept. of Navy)

EDS - Electronic Display System

GCSFUl - General Content, Format, Style, and User-

S3ITFT I TereanoTe

I nteraction
(Requi renent s)

| ETM - Interactive El ectronic Technical Manua
| ETVMDB - | ETM Dat a Base

| ETMQA - | ETM Qual ity Assurance (progran

IPB - Illustrated Parts Breakdown

| SO - International Standards Organization

JTEDS - Joint Type El ectronics Designation System
LSA - Logistics Support Analysis
LSAR - Logi stics Support Analysis Record
MIBF - Mean Tinme Between Failure
RRSTL - Repair Parts and Special Tools List
SGW - Standard Ceneralized Markup Language
STD - Standard
aa. Tl - Technical Information
bb. TMSS - Techni cal Manual Specifications and Standards
(standardi za
tion program

N< Xs<c—~wn-97TO0

6.4.2 Alert. An Alert is any nessage, communi cation, notice, or
out put
whi ch requires manual acknow edgenent .

6.4.3 Caution. A Caution is a short nmessage which calls attention
to possi bl e equi prent damage or destruction unless specified procedures
are followed and safety precautions presented are observed.

6.4.4 Confirm ng events. Confirm ng events are indications which
are not necessarily steps of the task or subtask itself, but are
necessary

to provide assurance that the task has been performed correctly. They
confirmthe correctness of the technician's actions and confirmthat
the equi pnment is operating properly.

6.4.5 Data pane. A data pane is a rectangular region within the
client
area which contains the displayable image of a single data type.



6.4.6 Dynami cal ly generated fault isolation reconmendati ons.
Dynami cal | y

generated fault isolation reconmendati ons are conputed as required with
i nformati on gai ned from user and/or system outputs.

6.4.7 Descriptive information. Descriptive Information is that
techni ca

information typically contained in a technical manual which provides

to an end user the background, theory of operation, and other supporting
i nformati on which is necessary for performance of mai ntenance, operation
of the system or equi pnent, and the training and |ogistic support for
that system or equi pnent. Descriptive information is non-procedura

in formand, in an IETM is generally supplenental information to assi st
the user in the conprehensi on of procedural data. Exanples of
descriptive

i nformati on include theory of operation, diagrams, and genera

know edge.

6.4.8 El ement Links. Elenent |links are explicit associations between
two bodies of information which allow a user to branch fromthe

i medi ate

technical information to other related information. The |inks are of
two types. The first type provides for a one-to-one direct relationship
bet ween two pieces of information. The second type provides

rel ati onshi ps

to exist between several pieces of information. The |links are not
restricted

to any one data type. They are available for use with all data

el ement s.

6.4.9 Graphic Overlays. Graphic overlays are hierarchical and

| ogically
grouped graphics specifically designated to visually overlay a master
graphi ¢ and one anot her. On a display systemthey are conbi ned and

di spl ayed as one picture.

6.4.10 Interactive Electronic Technical Manual (IETM. A technica
manual , prepared (authored) by a contractor and delivered to the
Gover nnment ,

or prepared by a Government activity, in digital formon a suitable
medi um by neans of an automated authoring system designed for

el ectronic

wi ndow di splay to an end user, and possessing the follow ng three
characteri sti

CS:

a. The format and style of the presented information are
optim zed
for wi ndow presentation to assure maxi mum conprehensi on;
that is, the presentation format is "franme oriented",
not "page oriented".

b. The el enments of technical data constituting the |ETM are



so interrelated that a user's access to the information
he requires is facilitated to the greatest extent possible,
and is achievable by a variety of paths.

c. The conputer controlled | ETM di spl ay device can function
interactively (as a result of user requests and information
i nput) in providing procedural guidance, navigationa
directions, and supplenental information; and also in
provi di ng
assistance in carrying out |logistic support functions
suppl enent a
to mai nt enance.

6.4.11 Note. A note is a short nmessage whi ch describes an unusua
procedure or condition to which special attention must be paid for any
reason (but it nay not replace a caution or warning).

6.4.12 Predefined Fault |solation Sequences. Predefined fault

i sol ation

sequences are representative of the fixed fault trees in fault isolation
manual s. Based on an observed synptom the user will proceed through

a prespecified sequence of procedures and tests that will eventually

|l ead to the suspected fault.

6.4.13 Troubl eshooting technical data. Technical data designed to
permit fault isolation in corrective nmaintenance, troubl eshooting or
fault isolation technical data is a special type of procedural technica
data (differing primarily in the interactivity involved between displ ay
device and technician, and in the presence of extensive branching in
the logic).

6.4.14 Warning. A warning is a short nessage which calls attention
to possible personal injury, loss of hunman |ife, or a long termhealth
hazard unl ess indicated procedures are followed and identified safety
precauti ons observed.

6.5 Subject term (key word) listing.

Dat a Base

Di al og

El ectroni c Di splay System

| ETM

Techni cal Manual, Interactive Electronic
User Interface

W ndow

Cust odi ans: Preparing Activity:
Air Force - 16 Air Force - 16
Arnmy - TM
Navy - AS

Revi ew Activities: (Project TMSS-0296)
Air Force - 11, 13, 14, 18, 19, 30, 70, 71, 80, 82, 84, 99
Arnmy - AL, AR, EA AV, CR, M, AT, TR, SC, PT



Navy - AS, EC, MC, SA, SH, TD, YD

User Activities:
Air Force - 11, 13, 14, 18, 19, 30, 70, 71, 80, 82, 84, 99
Arny - AL, AR, EA, AV, CR, M, AT, TR, SC, PT
Navy - AS, EC, MC, SA, SH, TD, YD
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